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MEMORANDUM
DEPARTMENT OF ENVIRONMENTAL QUALITY

Piedmont Regional Office
4949-A Cox Road  Glen Allen, Virginia  23060

SUBJECT: Flow Frequency Determination / 303(d) Status 
Dominion Virginia Power’s Chesterfield Power Station – VA0004146

TO: Emilee Carpenter

FROM: Jennifer Palmore, P.G.

DATE: November 4, 2011

COPIES: File

The Dominion Virginia Power’s Chesterfield Power Station is located in Dutch Gap, Virginia.  The facility
discharges via 11 outfalls to the James River and Farrar Gut, which is an old channel of the James River.
Stream flow frequencies and the current 303(d) status have been requested for use in developing effluent 
limitations for the VPDES permit.

At the discharge, the James River is tidally influenced. Flow frequencies cannot be determined for tidal 
waters and tidal mix ratios should be used for outfalls 001, 002, and 006-011. Farrar Gut is also tidal;
however, the gut is dominated by the discharge from the power station’s outfall 003, which is the 
condenser cooling water from units 4, 5, & 6.  The effluent flow from outfall 003 should be used for 
analysis for outfalls 003, 004, and 005.

During the 2010 305(b)/303(d) Water Quality Integrated Report, the receiving streams were assessed as 
Category 5A waters (“A Water Quality Standard is not attained.  The water is impaired or threatened for 
one or more designated uses by a pollutant(s) and requires a TMDL (303d list).”). The applicable fact 
sheets are attached. In the James River, the Recreation Use is impaired due to E. coli violations, the
Fish Consumption Use is impaired due to a VDH Fish Consumption Advisory for PCBs, and the Aquatic 
Life Use was impaired due to violation of the chlorophyll a standard as well as inadequate submerged 
aquatic vegetation (SAV) and low dissolved oxygen in the upper James River tidal freshwater estuary. In
addition, there were screening level exceedances for mercury and arsenic in fish tissue and the area is 
included in the VDH Fish Consumption Advisory for kepone; these are considered non-impairing
“observed effects”. The Public Water Supply and Wildlife Uses were fully supporting.

Farrar Gut was also impaired of the Aquatic Life Use due to the SAV and dissolved oxygen impairment in 
the estuary.  The Fish Consumption Use is considered fully supporting with observed effects due to the 
kepone advisory.  There was insufficient information to assess the Recreation Use; however E.coli was 
considered a non-impairing observed effect.  The Wildlife Use was not assessed.

The James River and Tributaries -City of Richmond Bacterial TMDL was approved by the EPA on 
11/4/2010. The power station was included in the TMDL; however, the facility was not assigned a
bacteria wasteload allocation because it is not permitted for fecal coliform control.

The Chesapeake Bay TMDL was approved by the EPA on 12/29/2010. The TMDL addresses SAV, 
dissolved oxygen, and chlorophyll a impairments in tidal waters throughout the Chesapeake Bay.
Dominion Virginia Power Chesterfield was included in the aggregated total nitrogen, total phosphorus,
and total suspended solids (TSS) allocations for significant wastewater facilities in the upper James River
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tidal freshwater estuary segment (JMSTF2). The Watershed Implementation Plan states that the nutrient 
allocations will be addressed through the Nutrient Watershed General Permit and that technology-based
limits for TSS should be included in individual VPDES permits.

The James River and Farrar Gut are considered Tier 1 waters because the Richmond-Crater Water 
Quality Management Plan allows the dissolved oxygen in the river to drop to 5.0 mg/L.

Water quality data from monitoring station 2-JMS099.30 is attached. The station is a long-term
monitoring station located at Buoy 157, approximately 4 miles upstream of Farrar Gut.  The data from this 
station represent background ambient (pre-mix) conditions before interaction with the heated effluent from 
the facility.

As the Water Quality Standards designate this area as tidal freshwater, the freshwater Aquatic Life 
criteria should be applied.

If you have any questions concerning this analysis or need additional information, please let me know.



Station ID Collection Date Depth Desc Depth Temp Celcius Field Ph Do Probe Do Winkler Fdt Do Optical Salinity Secchi Depth
2-JMS099.30 7/22/1968 S 0.3 30 7 3.8
2-JMS099.30 9/8/1968 S 0.3 27.22 7 3.9
2-JMS099.30 3/20/1969 S 0.3 10 7.2 8.8
2-JMS099.30 6/19/1969 S 0.3 25.56 6.3 4.7
2-JMS099.30 10/2/1969 S 0.3 21.11 7.3 3.6
2-JMS099.30 4/21/1970 S 0.3 17.78 7.3 6.8
2-JMS099.30 5/5/1970 S 0.3 20 6.9 7.6
2-JMS099.30 6/18/1970 S 0.3 28.33 6.8 4.4
2-JMS099.30 7/2/1970 S 0.3 28.89 3.8
2-JMS099.30 7/22/1970 S 0.3 27.78 7.2 1.6
2-JMS099.30 8/15/1970 S 0.3 31.11 7.3 3.6
2-JMS099.30 8/26/1970 S 0.3 28.89 6.9 3.2
2-JMS099.30 9/9/1970 S 0.3 29.44 4.2
2-JMS099.30 5/6/1971 S 0.3 17.22 7.3 6.2
2-JMS099.30 6/13/1971 S 0.3 23.33 7.3 6
2-JMS099.30 7/5/1971 S 0.3 28.89 8.6 8.2
2-JMS099.30 7/23/1971 S 0.3 28.33 7.5 4
2-JMS099.30 8/3/1971 S 0.3 29.44 7.3 5
2-JMS099.30 8/31/1971 S 0.3 26.11 6.7 6.4
2-JMS099.30 9/26/1971 S 0.3 23.89 7.5 6.4
2-JMS099.30 10/27/1971 S 0.3 18.89 7 9
2-JMS099.30 5/2/1972 S 0.3 20.56 7.3 6
2-JMS099.30 7/8/1972 S 0.3 21.11 7.4 8.4
2-JMS099.30 7/31/1972 S 0.3 25 8.4
2-JMS099.30 8/9/1972 S 0.3 26.67 7.7 6.8
2-JMS099.30 8/20/1972 S 0.3 7 6
2-JMS099.30 9/5/1972 S 0.3 25.56 7 7.2
2-JMS099.30 10/4/1972 S 0.3 21.11 7.7 7
2-JMS099.30 5/3/1973 S 0.3 17.78 7 8.3
2-JMS099.30 6/6/1973 S 0.3 26.11 7.8 7
2-JMS099.30 6/9/1973 S 0.3 28.89 7.9 11.79
2-JMS099.30 7/15/1973 S 0.3 28.33 7.3 4
2-JMS099.30 9/29/1973 S 0.3 29.44 7 3.6
2-JMS099.30 8/30/1974 S 0.3 28 7.5 7
2-JMS099.30 9/26/1974 S 0.3 21 7.5 7.2
2-JMS099.30 10/25/1974 S 0.3 15 8 11.19
2-JMS099.30 5/1/1975 S 0.3 17.22 7.3 9.1
2-JMS099.30 6/4/1975 S 0.3 7.3 7.9
2-JMS099.30 6/24/1975 S 0.3 28.33 8 8
2-JMS099.30 6/30/1975 S 0.3 26.67 7.5 7.8
2-JMS099.30 7/28/1975 S 0.3 27.78 8 7.6
2-JMS099.30 8/13/1975 S 0.3 27.78 7.5 7
2-JMS099.30 8/16/1975 S 0.3 30 7.7 7.8
2-JMS099.30 9/3/1975 S 0.3 23.89 7.4 7.7
2-JMS099.30 10/1/1975 S 0.3 20 7.5 9.2
2-JMS099.30 2/12/1976 S 0.3 5.56 7.5 12.69
2-JMS099.30 3/11/1976 S 0.3 10 7.5 10
2-JMS099.30 5/4/1976 S 0.3 20 7.5 8.4
2-JMS099.30 6/7/1976 S 0.3 22.22 7.2 8.1
2-JMS099.30 5/22/1978 S 0.3 20 8 9
2-JMS099.30 6/15/1978 S 0.3 25 9 4.7
2-JMS099.30 7/11/1978 S 0.3 8 8 6.1
2-JMS099.30 8/3/1978 S 0.3 5 7 5.5
2-JMS099.30 9/25/1978 S 0.3 26 8.5 7.1
2-JMS099.30 12/12/1978 S 0.3 8 7.5 11.7
2-JMS099.30 4/24/1979 S 0.3 19 7.7 8.7
2-JMS099.30 5/19/1980 S 0.3 21 8.3 8.3
2-JMS099.30 7/16/1980 S 0.3 28.5 8.3 7
2-JMS099.30 10/20/1980 S 0.3 18 8 7.7
2-JMS099.30 7/27/1981 S 0.3 29 8.7 7.8
2-JMS099.30 9/8/1981 S 0.3 26 7.8 7
2-JMS099.30 11/16/1981 S 0.3 11 7.2 6.9
2-JMS099.30 5/13/1982 S 0.3 21.5 8.7 7.2
2-JMS099.30 6/24/1982 S 0.3 25 7.5 7
2-JMS099.30 8/9/1982 S 0.3 28 7.2 5.5
2-JMS099.30 10/28/1982 S 0.3
2-JMS099.30 11/18/1982 S 0.3 9 6.9 10.6
2-JMS099.30 5/17/1983 S 0.3 19.5 7.9 8.5
2-JMS099.30 6/28/1983 S 0.3 28.5 7 7.1 0.5
2-JMS099.30 8/30/1983 S 2.74
2-JMS099.30 8/30/1983 B 32.92
2-JMS099.30 9/20/1983 S 0.91 26.5 7.6 8 0.2
2-JMS099.30 9/20/1983 M 2.74
2-JMS099.30 9/20/1983 B 42.98
2-JMS099.30 10/3/1983 S 0.91 20 7.8 7.3 0.3



Station ID Collection Date Depth Desc Depth Temp Celcius Field Ph Do Probe Do Winkler Fdt Do Optical Salinity Secchi Depth
2-JMS099.30 10/3/1983 M 2.74
2-JMS099.30 10/3/1983 B 31.7
2-JMS099.30 10/12/1983 S 0.91 0.4
2-JMS099.30 7/12/1984 S 1 26 6.9 7.6
2-JMS099.30 7/31/1984 S 11 24.5 7.2 0
2-JMS099.30 7/31/1984 S 1 24.5 7.3 7.3 0 0.8
2-JMS099.30 8/15/1984 S 11 24 6.8 8.6
2-JMS099.30 8/15/1984 S 1 24 7 8.6 0.2
2-JMS099.30 9/12/1984 S 1 24 7.8 7.6 0.7
2-JMS099.30 9/12/1984 B 11 23.5 7.7 7.2
2-JMS099.30 9/25/1984 S 1 23.5 7.1 1
2-JMS099.30 9/25/1984 B 12 23.5 7.4
2-JMS099.30 10/11/1984 S 3 19.5 8.3 0
2-JMS099.30 10/11/1984 M 5 19.5 8.3 0
2-JMS099.30 10/11/1984 M 7 19 8.3 0
2-JMS099.30 10/11/1984 M 9 19 8.3 0
2-JMS099.30 10/11/1984 B 10 19 6.6 8.3 0
2-JMS099.30 10/11/1984 S 1 19.5 7 8.3 0 0.9
2-JMS099.30 10/18/1984 S 1 19.5 7.2 8.5 1
2-JMS099.30 10/18/1984 B 12 19.5 7.2 8.4
2-JMS099.30 11/2/1984 S 1 20.5 7.1 7.9 0 1.1
2-JMS099.30 11/2/1984 M 3 20.5 7.8 0
2-JMS099.30 11/2/1984 M 5 20.5 7.8 0
2-JMS099.30 11/2/1984 M 7 20.5 7.8 0
2-JMS099.30 11/2/1984 B 9 20.5 6.8 7.7 0 1.1
2-JMS099.30 11/16/1984 S 1 11 7.6 11 0 1.2
2-JMS099.30 11/16/1984 M 3 11 11 0
2-JMS099.30 11/16/1984 M 5 11 11 0
2-JMS099.30 11/16/1984 M 7 11 11 0
2-JMS099.30 11/16/1984 M 9 11 11 0
2-JMS099.30 11/16/1984 B 11 11 7.5 11 0
2-JMS099.30 12/12/1984 S 1 5 6.9 12 0.2 1
2-JMS099.30 12/12/1984 M 3 5 12 0.2
2-JMS099.30 12/12/1984 M 5 5 12 0.2
2-JMS099.30 12/12/1984 M 7 5 12 0.2
2-JMS099.30 12/12/1984 B 9 5 6.9 12.1 0.2
2-JMS099.30 2/4/1985 S 1 1.5 6.6 14.4 0 0.3
2-JMS099.30 2/4/1985 M 3 1.5 14.4 0
2-JMS099.30 2/4/1985 M 5 1.5 14.4 0
2-JMS099.30 2/4/1985 M 7 2 14.4 0
2-JMS099.30 2/4/1985 M 9 2 14.4 0
2-JMS099.30 2/4/1985 M 11 2 14.4 0
2-JMS099.30 2/4/1985 B 13 2 7 14.4 0
2-JMS099.30 3/11/1985 S 1 10 6.9 11.6 11.2 1.1
2-JMS099.30 3/11/1985 M 3 10 11.5 0.1
2-JMS099.30 3/11/1985 M 5 10 11.4 0.1
2-JMS099.30 3/11/1985 M 7 10 11.4 0.1
2-JMS099.30 3/11/1985 M 9 10 11.4 0.1
2-JMS099.30 3/11/1985 B 11 10 6.8 11.3 11.1 0.1
2-JMS099.30 3/27/1985 S 1 10.5 7.4 11 0 1.2
2-JMS099.30 3/27/1985 M 3 10.5 11 0
2-JMS099.30 3/27/1985 M 5 10.5 11 0
2-JMS099.30 3/27/1985 M 7 10.5 10.9 0
2-JMS099.30 3/27/1985 M 9 10.5 10.9 0
2-JMS099.30 3/27/1985 B 11 10.5 7.6 10.9 10.9 0
2-JMS099.30 4/10/1985 S 1 12 7.5 10 9.7 0 10.2
2-JMS099.30 4/10/1985 M 3 12 10 0
2-JMS099.30 4/10/1985 M 5 12 10 0
2-JMS099.30 4/10/1985 M 7 12 10 0
2-JMS099.30 4/10/1985 M 9 12 10.1 0
2-JMS099.30 4/10/1985 B 10 12 7.3 10.1 9.7 0
2-JMS099.30 4/24/1985 S 1 23 7.4 6.3 7.8 0 1.2
2-JMS099.30 4/24/1985 M 3 23 6.3 0
2-JMS099.30 4/24/1985 M 5 23 6.3 0
2-JMS099.30 4/24/1985 M 7 23 6.3 0
2-JMS099.30 4/24/1985 M 9 23 6.2 0
2-JMS099.30 4/24/1985 B 11 23 7.3 6.2 5.9 0
2-JMS099.30 5/8/1985 S 1 21.5 7.4 8.2 7.8 0 1.3
2-JMS099.30 5/8/1985 M 3 21.5 8.1 0
2-JMS099.30 5/8/1985 M 5 21.5 8.1 0
2-JMS099.30 5/8/1985 M 7 21.5 8.1 0
2-JMS099.30 5/8/1985 M 9 21 8.1 0
2-JMS099.30 5/8/1985 M 11 21 8.1 0
2-JMS099.30 5/8/1985 B 12 21 7.3 7.9 7.7 0
2-JMS099.30 5/22/1985 S 1 22 7.3 7.7 7.2 0 0.8



Station ID Collection Date Depth Desc Depth Temp Celcius Field Ph Do Probe Do Winkler Fdt Do Optical Salinity Secchi Depth
2-JMS099.30 5/22/1985 M 3 22 7.6 0
2-JMS099.30 5/22/1985 M 5 22 7.6 0
2-JMS099.30 5/22/1985 M 7 22 7.6 0
2-JMS099.30 5/22/1985 M 9 22 7.6 0
2-JMS099.30 5/22/1985 B 11 22 7.2 7.6 7.5 0
2-JMS099.30 6/19/1985 S 1 23.5 7.8 7.2 7.7 0 0.9
2-JMS099.30 6/19/1985 M 5 23.5 7.2 0
2-JMS099.30 6/19/1985 M 7 23.5 7.2 0
2-JMS099.30 6/19/1985 M 9 23.5 7.1 0
2-JMS099.30 6/19/1985 B 11 23.5 7.57 7.1 7.8 0
2-JMS099.30 7/2/1985 S 1 24 7.82 6.2 0.1 1
2-JMS099.30 7/2/1985 M 3 24 6.2 0.1
2-JMS099.30 7/2/1985 M 5 24 6.2 0.1
2-JMS099.30 7/2/1985 M 7 24 6.2 0.1
2-JMS099.30 7/2/1985 M 9 24 6.2 0.1
2-JMS099.30 7/2/1985 M 11 24 6.2 0.1
2-JMS099.30 7/2/1985 B 12 24 7.84 6.2 5.6 0.1
2-JMS099.30 7/17/1985 S 1 26 7.57 6.4 6.3 0 0.6
2-JMS099.30 7/17/1985 M 3 26 6.3 0
2-JMS099.30 7/17/1985 M 5 26 6.3 0
2-JMS099.30 7/17/1985 M 7 26 6.3 0
2-JMS099.30 7/17/1985 M 9 26 6.3 0
2-JMS099.30 7/17/1985 M 11 26 6.2 0
2-JMS099.30 7/17/1985 B 12 26 7.4 6.2 5.8 0
2-JMS099.30 8/5/1985 S 1 24.5 7.56 6.3 0 0.8
2-JMS099.30 8/5/1985 M 3 24.5 6.2 0
2-JMS099.30 8/5/1985 M 5 24.5 6.2 0
2-JMS099.30 8/5/1985 M 7 24.5 6.2 0
2-JMS099.30 8/5/1985 M 9 24.5 6.1 0
2-JMS099.30 8/5/1985 B 11 24.5 7.78 6.1 0
2-JMS099.30 8/15/1985 S 1 28.5 8.07 8.2 0 1.2
2-JMS099.30 8/15/1985 M 3 28 7.2 0
2-JMS099.30 8/15/1985 M 5 27.5 2.1 0
2-JMS099.30 8/15/1985 M 7 27.5 7.1 0
2-JMS099.30 8/15/1985 M 9 27 6.4 0
2-JMS099.30 8/15/1985 M 11 27 6.1 0
2-JMS099.30 8/15/1985 B 13 27 7.56 6.1
2-JMS099.30 9/4/1985 S 3 25 7.3 0
2-JMS099.30 9/4/1985 B 11 23 7.2 0
2-JMS099.30 9/4/1985 S 1 25 7.61 7.6 6.7 0
2-JMS099.30 9/4/1985 M 5 23 7.3 0
2-JMS099.30 9/4/1985 M 7 23 7.3 0
2-JMS099.30 9/4/1985 M 9 23 7.2 0
2-JMS099.30 9/4/1985 M 11 23 7.2 0
2-JMS099.30 9/4/1985 B 12 23 7.57 7.1 6.3 0 0.7
2-JMS099.30 9/17/1985 S 1 21 7.86 7.6 0
2-JMS099.30 9/17/1985 M 3 20.5 7.7 0
2-JMS099.30 9/17/1985 M 5 20.5 7.7 0
2-JMS099.30 9/17/1985 M 7 20.5 7.6 0
2-JMS099.30 9/17/1985 M 9 20.5 7.6 0
2-JMS099.30 9/17/1985 B 11 20.5 7.93 7.6 0
2-JMS099.30 10/2/1985 S 1 22 7.51 6.8 6.8 0 0.6
2-JMS099.30 10/2/1985 M 3 21.5 6.7 0
2-JMS099.30 10/2/1985 M 5 21.5 6.7 0
2-JMS099.30 10/2/1985 M 7 21.5 6.7 0
2-JMS099.30 10/2/1985 M 9 21.5 6.7 0
2-JMS099.30 10/2/1985 B 11 21.5 7.37 6.7 6.6 0 0.6
2-JMS099.30 10/16/1985 S 1 21 7.65 6.6 6.2 0 0.6
2-JMS099.30 10/16/1985 M 3 20.5 6.5 0
2-JMS099.30 10/16/1985 M 5 20 6.4 0
2-JMS099.30 10/16/1985 M 7 20 6.4 0
2-JMS099.30 10/16/1985 M 9 20 6.4 0
2-JMS099.30 10/16/1985 B 11 20 7.59 6.4 0
2-JMS099.30 11/18/1985 S 1 14.5 7.92 9.5 8.8 0 0.6
2-JMS099.30 11/18/1985 M 3 14.5 9.4 0
2-JMS099.30 11/18/1985 M 5 14.5 9.5 0
2-JMS099.30 11/18/1985 M 7 14.5 9.5 0
2-JMS099.30 11/18/1985 M 9 14.5 9.5 0
2-JMS099.30 11/18/1985 B 11 14.5 7.9 9.4 8.8 0
2-JMS099.30 12/4/1985 S 1 9 7.88 10.8 10.4 0 0.3
2-JMS099.30 12/4/1985 M 3 9 10.8 0
2-JMS099.30 12/4/1985 M 5 9 10.8 0
2-JMS099.30 12/4/1985 M 7 9 10.7 0
2-JMS099.30 12/4/1985 M 9 9 10.7 0
2-JMS099.30 12/4/1985 M 11 9 10.7 0



Station ID Collection Date Depth Desc Depth Temp Celcius Field Ph Do Probe Do Winkler Fdt Do Optical Salinity Secchi Depth
2-JMS099.30 12/4/1985 B 12 9 7.86 10.7 10.6 0
2-JMS099.30 1/15/1986 S 1 2.5 7.98 12.5 12.4 0 1
2-JMS099.30 1/15/1986 M 3 2.5 12.5 0
2-JMS099.30 1/15/1986 M 5 2.5 12.4 0
2-JMS099.30 1/15/1986 M 7 2.5 12.4 0
2-JMS099.30 1/15/1986 M 9 2.5 12 0
2-JMS099.30 1/15/1986 B 11 2.5 7.77 12.2 0 1
2-JMS099.30 2/12/1986 S 1 5 7.84 11.6 11.4 0 0.7
2-JMS099.30 2/12/1986 M 3 5 11.5 0
2-JMS099.30 2/12/1986 M 5 5 11.5 0
2-JMS099.30 2/12/1986 M 7 5 11.5 0
2-JMS099.30 2/12/1986 M 9 5 11.5 0
2-JMS099.30 2/12/1986 M 11 5 11.5 0
2-JMS099.30 2/12/1986 B 12 5 7.64 11.4 11.6 0
2-JMS099.30 3/12/1986 S 1 10 7.79 10.7 10 0 1.1
2-JMS099.30 3/12/1986 M 3 10 10.7 0
2-JMS099.30 3/12/1986 M 5 10 10.7 0
2-JMS099.30 3/12/1986 M 7 10 10.6 0
2-JMS099.30 3/12/1986 M 9 10 10.6 0
2-JMS099.30 3/12/1986 B 11 10 7.52 10.6 10 0
2-JMS099.30 3/26/1986 S 1 12 8.08 10.6 10.3 0 0.9
2-JMS099.30 3/26/1986 M 3 12 10.6 0
2-JMS099.30 3/26/1986 M 5 12 10.5 0
2-JMS099.30 3/26/1986 M 7 12 10.5 0
2-JMS099.30 3/26/1986 M 9 12 10.5 0
2-JMS099.30 3/26/1986 B 11 12 7.79 10.5 10.4 0
2-JMS099.30 4/10/1986 S 1 16.5 8.18 8.1 0 1
2-JMS099.30 4/10/1986 M 3 16.5 0
2-JMS099.30 4/10/1986 M 5 16.5 0
2-JMS099.30 4/10/1986 M 7 16.5 0
2-JMS099.30 4/10/1986 M 9 16.5 7.4 0
2-JMS099.30 4/10/1986 B 10 16.5 8.25 7.4 7.9 0
2-JMS099.30 4/28/1986 S 1 18 8.54 7.7 6.9 0 1.3
2-JMS099.30 4/28/1986 M 3 18 7.6 0
2-JMS099.30 4/28/1986 M 5 18 7.6 0
2-JMS099.30 4/28/1986 M 7 18 7.5 0
2-JMS099.30 4/28/1986 M 9 18 7.4 0
2-JMS099.30 4/28/1986 M 11 18 7.4 0
2-JMS099.30 4/28/1986 B 12 18 8.7 7.4 7.2 1.3
2-JMS099.30 5/8/1986 S 1 22 7.7 6.5 7.3 0 1
2-JMS099.30 5/8/1986 M 3 22 6.4 0
2-JMS099.30 5/8/1986 M 5 22 6.4 0
2-JMS099.30 5/8/1986 M 7 22 6.3 0
2-JMS099.30 5/8/1986 B 9 22 7.31 5.9 6.6 0
2-JMS099.30 5/27/1986 S 1 22.5 7.97 7.8 7.1 0 0.8
2-JMS099.30 5/27/1986 M 3 22 7.7 0
2-JMS099.30 5/27/1986 M 5 22 7.6 0
2-JMS099.30 5/27/1986 M 7 22 7.6 0
2-JMS099.30 5/27/1986 M 9 22 7.6 0
2-JMS099.30 5/27/1986 B 11 22 7.91 7.6 7.2 0
2-JMS099.30 6/9/1986 S 1 27 7.84 6 6 0 1
2-JMS099.30 6/9/1986 M 3 27 5.8 0
2-JMS099.30 6/9/1986 M 5 27 5.7 0
2-JMS099.30 6/9/1986 M 7 27 5.7 0
2-JMS099.30 6/9/1986 B 9 27 7.9 5.7 5 0
2-JMS099.30 6/24/1986 S 1 27 7.88 6.3 5.5 0 0.8
2-JMS099.30 6/24/1986 M 3 27 6 0
2-JMS099.30 6/24/1986 M 5 27 5.7 0
2-JMS099.30 6/24/1986 M 7 27 5.5 0
2-JMS099.30 6/24/1986 M 9 27 5.7 0
2-JMS099.30 6/24/1986 B 10 27 7.81 5.7 5.2 0
2-JMS099.30 7/8/1986 S 1 27 7.68 7.56 8.5 0 0.9
2-JMS099.30 7/8/1986 M 3 26.7 7 0
2-JMS099.30 7/8/1986 M 5 26.7 6.97 0
2-JMS099.30 7/8/1986 M 7 26.6 6.84 0
2-JMS099.30 7/8/1986 B 9 26.6 8.23 6.76 4.6 0
2-JMS099.30 7/22/1986 S 1 30.5 8.02 6.4 6.3 0 1.2
2-JMS099.30 7/22/1986 M 3 30.5 6.1 0
2-JMS099.30 7/22/1986 M 5 30.5 5.8 0
2-JMS099.30 7/22/1986 M 7 30.5 5.8 0
2-JMS099.30 7/22/1986 M 9 30.5 5.8 0
2-JMS099.30 7/22/1986 B 11 30.5 7.86 5.7 5.5 0
2-JMS099.30 8/6/1986 S 1 30 7.83 6.9 0 1
2-JMS099.30 8/6/1986 M 3 30 0
2-JMS099.30 8/6/1986 M 5 30 0



Station ID Collection Date Depth Desc Depth Temp Celcius Field Ph Do Probe Do Winkler Fdt Do Optical Salinity Secchi Depth
2-JMS099.30 8/6/1986 M 7 29.5 0
2-JMS099.30 8/6/1986 M 9 29.5 0
2-JMS099.30 8/6/1986 B 10 29.5 7.76 5 0 1
2-JMS099.30 8/20/1986 S 1 27 7.35 5.1 5 0 0.8
2-JMS099.30 8/20/1986 M 3 27 5.1 0
2-JMS099.30 8/20/1986 M 5 27 5 0
2-JMS099.30 8/20/1986 M 7 27 5 0
2-JMS099.30 8/20/1986 M 9 27 5 0
2-JMS099.30 8/20/1986 M 11 27 5 0
2-JMS099.30 8/20/1986 B 12 27 7.4 5 5.3 0
2-JMS099.30 9/9/1986 S 1 24 8.1 8 7.8 0 1.4
2-JMS099.30 9/9/1986 M 3 23.5 7.7 0
2-JMS099.30 9/9/1986 M 5 23.5 7.7 0
2-JMS099.30 9/9/1986 M 7 23.5 7.7 0
2-JMS099.30 9/9/1986 M 9 23.5 7.8 0
2-JMS099.30 9/9/1986 B 10 23.5 7.96 7.8 7.2 0
2-JMS099.30 9/23/1986 S 1 21.7 8.07 8.7 0 1.2
2-JMS099.30 9/23/1986 M 3 21.6 0
2-JMS099.30 9/23/1986 M 5 21.4 0
2-JMS099.30 9/23/1986 M 7 21.3 0
2-JMS099.30 9/23/1986 M 9 21.3 0
2-JMS099.30 9/23/1986 B 10 21.3 8.19 7.3 0
2-JMS099.30 10/7/1986 S 1 25.6 7.82 4.9 6.5 0 1.2
2-JMS099.30 10/7/1986 M 3 25.4 4.6 0
2-JMS099.30 10/7/1986 M 5 25.4 4.6 0
2-JMS099.30 10/7/1986 M 7 25.4 4.6 0
2-JMS099.30 10/7/1986 M 9 25.4 4.6 0
2-JMS099.30 10/7/1986 B 11 25.4 7.83 4.6 6.2 0
2-JMS099.30 10/28/1986 S 1 17.1 7.89 8 7.8 0
2-JMS099.30 10/28/1986 M 3 17.1 7.9 0
2-JMS099.30 10/28/1986 M 5 16.8 7.8 0
2-JMS099.30 10/28/1986 M 7 16.8 7.8 0
2-JMS099.30 10/28/1986 M 9 16.8 7.8 0
2-JMS099.30 10/28/1986 B 11 16.8 7.98 7.7 7.5
2-JMS099.30 11/25/1986 S 1 8.5 8.07 11.2 0 1.6
2-JMS099.30 11/25/1986 M 3 8.5 11.2 0
2-JMS099.30 11/25/1986 M 5 8.5 11.2 0
2-JMS099.30 11/25/1986 M 7 8 11.2 0
2-JMS099.30 11/25/1986 M 9 8 11.1 0
2-JMS099.30 11/25/1986 B 11 8 7.93 11.2 0
2-JMS099.30 12/22/1986 S 1 7.5 8.18 12.1 12.1 0 1.3
2-JMS099.30 12/22/1986 M 3 4.5 12.1 0
2-JMS099.30 12/22/1986 M 5 4.5 12.1 0
2-JMS099.30 12/22/1986 M 7 4.5 12.1 0
2-JMS099.30 12/22/1986 M 9 4.5 12.1 0
2-JMS099.30 12/22/1986 B 11 4.5 8.1 12.1 12.5 0
2-JMS099.30 1/5/1987 S 1 4 7.15 12.7 13 0 0.5
2-JMS099.30 1/5/1987 M 3 4 12.6 0
2-JMS099.30 1/5/1987 M 5 4 12.6 0
2-JMS099.30 1/5/1987 M 7 4 12.6 0
2-JMS099.30 1/5/1987 M 9 4 12.6 0
2-JMS099.30 1/5/1987 B 11 4 7.12 12.6 12.8 0
2-JMS099.30 3/4/1987 S 1 7.2 7.81 12.4 12.2 0 0.4
2-JMS099.30 3/4/1987 M 3 7.2 12.3 0
2-JMS099.30 3/4/1987 M 5 7.2 12.4 0
2-JMS099.30 3/4/1987 M 7 7.2 12.4 0
2-JMS099.30 3/4/1987 M 9 7.2 12.4 0
2-JMS099.30 3/4/1987 M 11 7.2 12.4 0
2-JMS099.30 3/4/1987 B 13 7.2 7.7 12.4 11.5 0
2-JMS099.30 3/18/1987 S 1 9.1 7.87 12.1 11.1 0 1.7
2-JMS099.30 3/18/1987 M 3 8.9 12.1 0
2-JMS099.30 3/18/1987 M 5 8.9 12.1 0
2-JMS099.30 3/18/1987 M 7 8.9 12.1 0
2-JMS099.30 3/18/1987 M 9 8.8 12.2 0
2-JMS099.30 3/18/1987 B 11 8.9 7.78 12.2 11.9 0
2-JMS099.30 4/8/1987 S 1 9.5 7.57 12.5 11.7 0 1.3
2-JMS099.30 4/8/1987 M 3 9.4 12.5 0
2-JMS099.30 4/8/1987 M 5 9.4 12.4 0
2-JMS099.30 4/8/1987 M 7 9.4 12.4 0
2-JMS099.30 4/8/1987 M 9 9.4 12.4 0
2-JMS099.30 4/8/1987 B 11 9.4 7.71 12.4 11.1 0
2-JMS099.30 4/14/1987 S 1 12 6.84 7.6 8.9 0 1
2-JMS099.30 4/14/1987 M 3 12 7.6 0
2-JMS099.30 4/14/1987 M 5 12 7.6 0
2-JMS099.30 4/14/1987 M 7 12 7.5 0



Station ID Collection Date Depth Desc Depth Temp Celcius Field Ph Do Probe Do Winkler Fdt Do Optical Salinity Secchi Depth
2-JMS099.30 4/14/1987 M 9 12 7.5 0
2-JMS099.30 4/14/1987 B 11 12 7.02 7.5 8.2 0
2-JMS099.30 5/6/1987 S 1 16.5 7.78 9.8 9.1 0 0.8
2-JMS099.30 5/6/1987 M 3 16.5 9.8 0
2-JMS099.30 5/6/1987 M 5 16.5 9.7 0
2-JMS099.30 5/6/1987 M 7 16.5 9.6 0
2-JMS099.30 5/6/1987 M 9 16.5 9.6 0
2-JMS099.30 5/6/1987 M 11 16.5 9.6 0
2-JMS099.30 5/6/1987 B 12 16.5 7.61 9.6 9.5 0
2-JMS099.30 5/18/1987 S 1 23.38 9.22 10 8.7 0 1.1
2-JMS099.30 5/18/1987 M 3 22.9 9.4 0
2-JMS099.30 5/18/1987 M 5 22.6 9.1 0
2-JMS099.30 5/18/1987 M 7 22.4 9.1 0
2-JMS099.30 5/18/1987 M 9 22.3 9 0
2-JMS099.30 5/18/1987 B 10 22 8.81 9 9.2 0
2-JMS099.30 6/1/1987 S 1 28.4 7.63 7.4 0
2-JMS099.30 6/1/1987 M 3 28 7.08 0
2-JMS099.30 6/1/1987 M 5 28 7.1 0
2-JMS099.30 6/1/1987 M 7 28 7.13 0
2-JMS099.30 6/1/1987 M 9 28 7.16 0
2-JMS099.30 6/1/1987 B 11 28 7.35 7.14 6.9 0
2-JMS099.30 6/15/1987 S 1 27.1 7.96 6.6 5.7 0 0.8
2-JMS099.30 6/15/1987 M 3 26.8 6.3 0
2-JMS099.30 6/15/1987 M 5 26.7 6.1 0
2-JMS099.30 6/15/1987 M 7 26.6 5.9 0
2-JMS099.30 6/15/1987 M 9 26.6 5.8 0
2-JMS099.30 6/15/1987 B 11 26.6 7.96 6.1 5.5 0
2-JMS099.30 6/29/1987 S 1 28 7.38 5.7 6.1 0 1
2-JMS099.30 6/29/1987 M 3 27.5 5.3 0
2-JMS099.30 6/29/1987 M 5 27.5 5.3 0
2-JMS099.30 6/29/1987 M 7 27.5 5.3 0
2-JMS099.30 6/29/1987 M 9 27.5 5.3 0
2-JMS099.30 6/29/1987 B 11 27.5 7.4 5.3 4.9 0
2-JMS099.30 7/13/1987 S 1 32 8.24 5.8 5.7 0 1.2
2-JMS099.30 7/13/1987 M 3 31.5 5.4 0
2-JMS099.30 7/13/1987 M 5 31 5.3 0
2-JMS099.30 7/13/1987 M 7 31 5.3 0
2-JMS099.30 7/13/1987 M 9 31 5.3 0
2-JMS099.30 7/13/1987 B 11 31 8.2 5.2 5.2 0
2-JMS099.30 8/11/1987 S 1 30.8 7.47 6.2 0 1
2-JMS099.30 8/11/1987 M 3 29.9 5.87 0
2-JMS099.30 8/11/1987 M 5 29.8 5.76 0
2-JMS099.30 8/11/1987 M 7 29.8 5.75 0
2-JMS099.30 8/11/1987 B 9 29.8 8.28 5.66 5.3 0
2-JMS099.30 8/25/1987 S 1 27.7 7.78 4 3.9 0 0.9
2-JMS099.30 8/25/1987 M 3 27.7 3.8 0
2-JMS099.30 8/25/1987 M 5 27.7 3.9 0
2-JMS099.30 8/25/1987 M 7 27.7 3.9 0
2-JMS099.30 8/25/1987 M 9 27.6 3.9 0
2-JMS099.30 8/25/1987 B 11 27.6 8.28 3.8 4 0
2-JMS099.30 10/8/1987 S 1 17.3 7.38 8.4 8.9 0 0.8
2-JMS099.30 10/8/1987 M 3 17.3 8.4 0
2-JMS099.30 10/8/1987 M 5 17.2 8.4 0
2-JMS099.30 10/8/1987 M 7 17.2 8.4 0
2-JMS099.30 10/8/1987 B 9 17.2 7.38 8.4 8.6 0
2-JMS099.30 10/27/1987 S 1 14.4 9.8 0 1.1
2-JMS099.30 10/27/1987 M 3 14.4 9.5 0
2-JMS099.30 10/27/1987 M 5 14.4 9.4 0
2-JMS099.30 10/27/1987 M 7 14.4 9.4 0
2-JMS099.30 10/27/1987 M 9 14.4 9.5 0
2-JMS099.30 10/27/1987 B 10 14.4 9.5 0
2-JMS099.30 11/9/1987 S 1 14 7.7 8.8 8.7 0 1
2-JMS099.30 11/9/1987 M 3 14 8.7 0
2-JMS099.30 11/9/1987 M 5 14 8.8 0
2-JMS099.30 11/9/1987 M 7 14 8.7 0
2-JMS099.30 11/9/1987 M 9 14 8.7 0
2-JMS099.30 11/9/1987 B 10 14 7.87 8.7 8.8 0
2-JMS099.30 3/7/1988 S 1
2-JMS099.30 5/16/1988 S 11
2-JMS099.30 6/29/1988 S 1 25.5 7.83 5.01 0 0.6
2-JMS099.30 6/29/1988 M 3 25.5 5.02 0
2-JMS099.30 6/29/1988 M 5 25.5 4.78 0
2-JMS099.30 6/29/1988 M 7 25.3 5 0
2-JMS099.30 6/29/1988 B 8 25.4 7.83 5.03 0
2-JMS099.30 7/18/1988 S 1 30 7.47 6.9 0



Station ID Collection Date Depth Desc Depth Temp Celcius Field Ph Do Probe Do Winkler Fdt Do Optical Salinity Secchi Depth
2-JMS099.30 7/18/1988 M 3 30 4.8 0
2-JMS099.30 7/18/1988 M 5 30 4.5 0
2-JMS099.30 7/18/1988 M 7 30 4.3 0
2-JMS099.30 7/18/1988 M 9 30 4.4 0
2-JMS099.30 7/18/1988 B 11 30 7.54 4.3 0
2-JMS099.30 8/1/1988 S 1 28.4 7.38 6.47 0 0.7
2-JMS099.30 8/1/1988 M 3 28.3 6.45 0
2-JMS099.30 8/1/1988 M 5 28.2 6.2 0
2-JMS099.30 8/1/1988 M 7 28.1 6.1 0
2-JMS099.30 8/1/1988 B 9 28 7.33 5.97 0
2-JMS099.30 8/15/1988 S 1 29.2 7.84 7.28 0 0.6
2-JMS099.30 8/15/1988 M 3 28.5 5.2 0
2-JMS099.30 8/15/1988 M 5 28.5 4.84 0
2-JMS099.30 8/15/1988 M 7 28.4 4.78 0
2-JMS099.30 8/15/1988 M 9 28.4 3.54 0
2-JMS099.30 8/15/1988 B 10 28.4 7.66 3.37 0
2-JMS099.30 9/12/1988 S 1 23.8 7.66 7.6 0 0.4
2-JMS099.30 9/12/1988 M 3 23.6 7.3 0
2-JMS099.30 9/12/1988 M 5 23.6 7.3 0
2-JMS099.30 9/12/1988 M 7 23.6 7.3 0
2-JMS099.30 9/12/1988 M 9 23.5 7.2 0
2-JMS099.30 9/12/1988 B 11 23.5 7.5 7.2 0
2-JMS099.30 9/27/1988 S 1 23.7 7.38 6.1 0 1
2-JMS099.30 9/27/1988 M 3 23.6 5.9 0
2-JMS099.30 9/27/1988 M 5 23.6 5.9 0
2-JMS099.30 9/27/1988 M 7 23.6 5.9 0
2-JMS099.30 9/27/1988 M 9 23.6 5.8 0
2-JMS099.30 9/27/1988 B 11 23.6 7.31 5.8 0
2-JMS099.30 10/11/1988 S 1 17.4 7.57 7.91 0 0.9
2-JMS099.30 10/11/1988 M 3 17.3 7.9 0
2-JMS099.30 10/11/1988 M 5 17.3 7.92 0
2-JMS099.30 10/11/1988 M 7 17.3 7.89 0
2-JMS099.30 10/11/1988 B 9 17.3 7.89
2-JMS099.30 10/26/1988 S 1 14 7.58 8.33 0 0.6
2-JMS099.30 10/26/1988 M 3 14 8.28 0
2-JMS099.30 10/26/1988 M 5 13.9 8.31 0
2-JMS099.30 10/26/1988 M 7 13.9 8.31 0
2-JMS099.30 10/26/1988 M 9 13.9 8.76 0
2-JMS099.30 10/26/1988 B 11 13.9 7.44 8.4 0
2-JMS099.30 11/14/1988 S 1 12 7.52 9.92 0 0.7
2-JMS099.30 11/14/1988 M 3 11.9 9.94 0
2-JMS099.30 11/14/1988 M 5 11.8 9.91 0
2-JMS099.30 11/14/1988 M 7 11.8 9.9 0
2-JMS099.30 11/14/1988 M 9 11.8 9.9 0
2-JMS099.30 11/14/1988 B 11 11.8 7.49 9.91 0
2-JMS099.30 12/20/1988 S 1 3.13 8.02 13.52 0 0.7
2-JMS099.30 12/20/1988 M 3 3.05 13.72 0
2-JMS099.30 12/20/1988 M 5 3.05 13.66 0
2-JMS099.30 12/20/1988 M 7 2.98 13.69 0
2-JMS099.30 12/20/1988 M 9 2.97 13.65 0
2-JMS099.30 12/20/1988 B 11 2.94 7.64 13.68 0
2-JMS099.30 1/11/1989 S 1 6.12 7.45 12 0 1.3
2-JMS099.30 1/11/1989 M 3 6.1 12 0
2-JMS099.30 1/11/1989 M 5 6.09 11.95 0
2-JMS099.30 1/11/1989 M 7 6.07 11.96 0
2-JMS099.30 1/11/1989 M 9 6.03 11.99 0
2-JMS099.30 1/11/1989 B 11 6.02 7.45 12.01 0
2-JMS099.30 2/8/1989 S 1 6.87 7.59 11.84 0 1.4
2-JMS099.30 2/8/1989 M 3 6.85 11.86 0
2-JMS099.30 2/8/1989 M 5 6.84 11.86 0
2-JMS099.30 2/8/1989 M 7 6.84 11.81 0
2-JMS099.30 2/8/1989 M 9 6.84 11.81 0
2-JMS099.30 2/8/1989 B 11 6.85 7.59 11.8 0
2-JMS099.30 3/15/1989 S 1 8.26 7.22 11.63 0 0.7
2-JMS099.30 3/15/1989 M 3 8.14 11.63 0
2-JMS099.30 3/15/1989 M 5 8.09 11.64 0
2-JMS099.30 3/15/1989 M 7 8.05 11.67 0
2-JMS099.30 3/15/1989 M 9 8.04 11.63 0
2-JMS099.30 3/15/1989 M 11 8.08 11.54 0
2-JMS099.30 3/15/1989 B 12 8.04 7.28 11.68 0
2-JMS099.30 3/28/1989 S 1 13.03 7.37 10.4 0 0.6
2-JMS099.30 3/28/1989 M 3 12.94 10.4 0
2-JMS099.30 3/28/1989 M 5 12.95 10.41 0
2-JMS099.30 3/28/1989 M 7 12.88 10.41 0
2-JMS099.30 3/28/1989 B 9 12.81 7.37 10.4 0



Station ID Collection Date Depth Desc Depth Temp Celcius Field Ph Do Probe Do Winkler Fdt Do Optical Salinity Secchi Depth
2-JMS099.30 4/13/1989 S 1 12.12 7.13 10.52 0 1
2-JMS099.30 4/13/1989 M 3 11.99 10.52 0
2-JMS099.30 4/13/1989 M 5 11.97 10.49 0
2-JMS099.30 4/13/1989 M 7 11.89 10.49 0
2-JMS099.30 4/13/1989 M 9 11.78 10.49 0
2-JMS099.30 4/13/1989 B 10 11.68 7.21 10.49 0
2-JMS099.30 2/13/1990 S 1 9.25 7.4 11.23 0 0.3
2-JMS099.30 2/13/1990 M 3 9.24 11.18 0
2-JMS099.30 2/13/1990 M 5 9.22 11.19 0
2-JMS099.30 2/13/1990 M 7 9.24 11.19 0
2-JMS099.30 2/13/1990 M 9 9.27 11.17 0
2-JMS099.30 2/13/1990 B 10 9.31 7.43 11.02 0
2-JMS099.30 3/13/1990 S 1 15.18 7.95 10.21 0 1.4
2-JMS099.30 3/13/1990 M 3 14.83 10.16 0
2-JMS099.30 3/13/1990 M 5 14.86 10.15 0
2-JMS099.30 3/13/1990 M 7 14.88 10.17 0
2-JMS099.30 3/13/1990 M 9 14.94 10.15 0
2-JMS099.30 3/13/1990 B 11 14.9 7.72 10.1 0
2-JMS099.30 3/28/1990 S 1 11.73 7.44 10.6 0 0.8
2-JMS099.30 3/28/1990 M 3 11.66 10.6 0
2-JMS099.30 3/28/1990 M 5 11.74 10.65 0
2-JMS099.30 3/28/1990 M 7 11.63 10.61 0
2-JMS099.30 3/28/1990 M 9 11.63 10.63 0
2-JMS099.30 3/28/1990 B 11 11.58 7.43 10.65 0
2-JMS099.30 4/10/1990 S 1 12.11 7.15 10.58 0 0.6
2-JMS099.30 4/10/1990 M 3 12.09 10.57 0
2-JMS099.30 4/10/1990 M 5 12.09 10.53 0
2-JMS099.30 4/10/1990 M 7 12.06 10.55 0
2-JMS099.30 4/10/1990 M 9 12.09 10.54 0
2-JMS099.30 4/10/1990 B 10 12.08 7.16 10.45 0
2-JMS099.30 4/25/1990 S 1 20.07 7.5 8.62 0 1
2-JMS099.30 4/25/1990 M 3 20.01 8.66 0
2-JMS099.30 4/25/1990 M 5 19.99 8.71 0
2-JMS099.30 4/25/1990 M 7 19.99 8.71 0
2-JMS099.30 4/25/1990 M 9 20 8.7 0
2-JMS099.30 4/25/1990 B 11 20 7.49 8.71 0
2-JMS099.30 5/9/1990 S 1 21.95 7.6 8.12 0 0.9
2-JMS099.30 5/9/1990 M 3 21.85 8.11 0
2-JMS099.30 5/9/1990 M 5 21.83 8.12 0
2-JMS099.30 5/9/1990 M 7 21.78 8.13 0
2-JMS099.30 5/9/1990 M 9 21.74 8.16 0
2-JMS099.30 5/9/1990 B 11 21.63 7.5 8.19 0
2-JMS099.30 5/31/1990 S 1 17.94 7.17 9.13 0 0.3
2-JMS099.30 5/31/1990 M 3 17.94 9.13 0
2-JMS099.30 5/31/1990 M 5 17.95 9.16 0
2-JMS099.30 5/31/1990 M 7 17.96 9.15 0
2-JMS099.30 5/31/1990 M 9 17.92 9.16 0
2-JMS099.30 5/31/1990 M 11 17.94 9.13 0
2-JMS099.30 5/31/1990 B 12 17.94 7.3 9.15 0
2-JMS099.30 6/14/1990 S 1 24.69 7.37 8.21 0 1
2-JMS099.30 6/14/1990 M 3 24.33 7.97 0
2-JMS099.30 6/14/1990 M 5 24.24 7.88 0
2-JMS099.30 6/14/1990 M 7 24.22 7.91 0
2-JMS099.30 6/14/1990 M 9 24.24 7.9 0
2-JMS099.30 6/14/1990 B 11 24.25 7.39 7.87 0
2-JMS099.30 6/27/1990 S 1 28 7.25 6.9 0
2-JMS099.30 6/27/1990 M 3 27.74 6.7 0
2-JMS099.30 6/27/1990 M 5 27.73 6.67 0
2-JMS099.30 6/27/1990 M 7 27.68 6.66 0
2-JMS099.30 6/27/1990 M 9 27.66 6.64 0
2-JMS099.30 6/27/1990 B 11 27.66 7.3 6.61 0
2-JMS099.30 7/10/1990 S 1 29.95 7.27 7.39 0 0.7
2-JMS099.30 7/10/1990 M 3 29.65 6.75 0
2-JMS099.30 7/10/1990 M 5 29.22 6.39 0
2-JMS099.30 7/10/1990 M 7 29.2 6.38 0
2-JMS099.30 7/10/1990 M 9 29.12 6.41 0
2-JMS099.30 7/10/1990 B 11 29.12 7.38 6.36 0
2-JMS099.30 7/24/1990 S 1 30.21 7.32 7.5 0 1.2
2-JMS099.30 7/24/1990 M 3 30.06 7.25 0
2-JMS099.30 7/24/1990 M 5 30.07 7.33 0
2-JMS099.30 7/24/1990 M 7 30.05 7.27 0
2-JMS099.30 7/24/1990 M 9 30.03 7.02 0
2-JMS099.30 7/24/1990 B 10 29.91 7.22 6.96 0
2-JMS099.30 8/7/1990 S 1 27.8 6.81 6.42 0 0.8
2-JMS099.30 8/7/1990 M 3 27.69 6.09 0



Station ID Collection Date Depth Desc Depth Temp Celcius Field Ph Do Probe Do Winkler Fdt Do Optical Salinity Secchi Depth
2-JMS099.30 8/7/1990 M 5 27.54 6 0
2-JMS099.30 8/7/1990 M 7 27.46 6.08 0
2-JMS099.30 8/7/1990 M 9 27.4 6.14 0
2-JMS099.30 8/7/1990 B 11 27.42 6.95 6.46 0
2-JMS099.30 8/23/1990 S 1 27.47 6.97 5.79 0 1.1
2-JMS099.30 8/23/1990 M 3 27.23 5.8 0
2-JMS099.30 8/23/1990 M 5 27.01 5.72 0
2-JMS099.30 8/23/1990 M 7 26.79 5.8 0
2-JMS099.30 8/23/1990 M 9 26.75 5.92 0
2-JMS099.30 8/23/1990 M 11 26.71 6.07 0
2-JMS099.30 8/23/1990 B 12 26.73 7.03 6.26 0
2-JMS099.30 9/6/1990 S 1 27.96 7.12 7.08 0 1.4
2-JMS099.30 9/6/1990 M 3 27.86 6.79 0
2-JMS099.30 9/6/1990 M 5 27.79 6.73 0
2-JMS099.30 9/6/1990 M 7 27.82 6.78 0
2-JMS099.30 9/6/1990 M 9 27.8 6.73 0
2-JMS099.30 9/6/1990 B 11 27.78 7.16 6.72 0
2-JMS099.30 9/24/1990 S 1 22.25 7.4 8.86 0 1.3
2-JMS099.30 9/24/1990 M 3 21.9 7.92 0
2-JMS099.30 9/24/1990 M 5 21.77 7.73 0
2-JMS099.30 9/24/1990 M 7 21.76 7.71 0
2-JMS099.30 9/24/1990 M 9 21.76 7.66 0
2-JMS099.30 9/24/1990 B 11 21.74 7.65 0
2-JMS099.30 10/9/1990 S 1 23.06 7.08 7.79 0 1.3
2-JMS099.30 10/9/1990 M 3 22.8 7.35 0
2-JMS099.30 10/9/1990 M 5 22.45 7.14 0
2-JMS099.30 10/9/1990 M 7 22.45 7.09 0
2-JMS099.30 10/9/1990 M 9 22.46 7.11 0
2-JMS099.30 10/9/1990 B 11 22.48 7.24 7.08 0
2-JMS099.30 10/25/1990 S 1 15.94 7.27 9.2 0 0.1
2-JMS099.30 10/25/1990 M 3 15.94 9.21 0
2-JMS099.30 10/25/1990 M 5 15.94 9.23 0
2-JMS099.30 10/25/1990 M 7 15.94 9.19 0
2-JMS099.30 10/25/1990 M 9 15.95 9.15 0
2-JMS099.30 10/25/1990 B 11 15.95 7.29 9.11 0
2-JMS099.30 11/7/1990 S 1 14.88 7.1 9.42 0 1.1
2-JMS099.30 11/7/1990 M 3 14.86 9.43 0
2-JMS099.30 11/7/1990 M 5 14.77 9.41 0
2-JMS099.30 11/7/1990 M 7 14.77 9.42 0
2-JMS099.30 11/7/1990 M 9 14.8 9.4 0
2-JMS099.30 11/7/1990 B 11 14.8 7.1 9.45 0
2-JMS099.30 12/12/1990 S 1 6.57 7.04 12.85 0 2
2-JMS099.30 12/12/1990 M 3 6.57 12.86 0
2-JMS099.30 12/12/1990 M 5 6.56 12.85 0
2-JMS099.30 12/12/1990 M 7 6.56 13.1 0
2-JMS099.30 12/12/1990 M 9 6.53 13.06 0
2-JMS099.30 12/12/1990 B 10 6.56 7 13.1 0
2-JMS099.30 1/14/1991 S 1 6.35 7.14 11.81 0 0.2
2-JMS099.30 1/14/1991 M 3 6.35 12.17 0
2-JMS099.30 1/14/1991 B 10 6.36 7.2 12.12 0
2-JMS099.30 2/25/1991 S 1 7.36 7.25 12.21 0 1.1
2-JMS099.30 2/25/1991 M 3 7.32 12.29 0
2-JMS099.30 2/25/1991 M 5 7.33 12.3 0
2-JMS099.30 2/25/1991 M 7 7.34 12.36 0
2-JMS099.30 2/25/1991 M 9 7.33 12.47 0
2-JMS099.30 2/25/1991 B 11 7.36 7.24 12.57 0
2-JMS099.30 3/6/1991 S 1 10.05 7.11 11.09 0 0.1
2-JMS099.30 3/6/1991 M 3 10.06 11.09 0
2-JMS099.30 3/6/1991 M 5 10.06 11.08 0
2-JMS099.30 3/6/1991 M 7 10.07 11.17 0
2-JMS099.30 3/6/1991 M 9 10.08 11.25 0
2-JMS099.30 3/6/1991 B 11 10.08 7.1 11.43 0
2-JMS099.30 3/20/1991 S 1 10.19 6.94 10.88 0 0.5
2-JMS099.30 3/20/1991 M 3 10.19 10.89 0
2-JMS099.30 3/20/1991 M 5 10.15 10.91 0
2-JMS099.30 3/20/1991 M 7 10.16 10.89 0
2-JMS099.30 3/20/1991 M 9 10.17 10.89 0
2-JMS099.30 3/20/1991 B 10 10.18 6.95 10.88 0
2-JMS099.30 4/3/1991 S 1 11.47 6.86 11.17 0 0.4
2-JMS099.30 4/3/1991 M 3 11.46 11.18 0
2-JMS099.30 4/3/1991 M 5 11.46 11.24 0
2-JMS099.30 4/3/1991 M 7 11.48 11.27 0
2-JMS099.30 4/3/1991 M 9 11.48 11.33 0
2-JMS099.30 4/3/1991 B 10 11.48 6.84 11.38 0
2-JMS099.30 4/23/1991 S 1 14.06 6.99 10.13 0 1.3



Station ID Collection Date Depth Desc Depth Temp Celcius Field Ph Do Probe Do Winkler Fdt Do Optical Salinity Secchi Depth
2-JMS099.30 4/23/1991 M 3 14 10.19 0
2-JMS099.30 4/23/1991 M 5 13.9 10.2 0
2-JMS099.30 4/23/1991 M 7 13.9 10.25 0
2-JMS099.30 4/23/1991 M 9 13.91 10.36 0
2-JMS099.30 4/23/1991 B 10 13.91 6.98 10.38 0
2-JMS099.30 5/2/1991 S 1 21.79 7.29 8.38 0 1.5
2-JMS099.30 5/2/1991 M 3 21.79 8.36 0
2-JMS099.30 5/2/1991 M 5 21.78 8.39 0
2-JMS099.30 5/2/1991 M 7 21.78 8.42 0
2-JMS099.30 5/2/1991 M 9 21.79 8.44 0
2-JMS099.30 5/2/1991 B 11 21.82 7.14 8.51 0
2-JMS099.30 5/16/1991 S 1 25.7 7.21 6.97 0
2-JMS099.30 5/16/1991 M 3 25.52 7 0
2-JMS099.30 5/16/1991 M 5 25.41 7.06 0
2-JMS099.30 5/16/1991 M 7 25.41 7.01 0
2-JMS099.30 5/16/1991 M 9 25.33 7.01 0
2-JMS099.30 5/16/1991 B 11 25.3 7.27 7.02 0
2-JMS099.30 6/13/1991 S 1 26.83 7.29 7.31 0 1
2-JMS099.30 6/13/1991 M 3 26.81 7.17 0
2-JMS099.30 6/13/1991 M 5 26.8 7.14 0
2-JMS099.30 6/13/1991 M 7 26.8 7.13 0
2-JMS099.30 6/13/1991 B 8 26.78 7.27 7.1 0
2-JMS099.30 6/27/1991 S 1 25.94 7.06 7.13 0 1
2-JMS099.30 6/27/1991 M 3 25.22 7.02 0
2-JMS099.30 6/27/1991 M 5 25.13 7.04 0
2-JMS099.30 6/27/1991 M 7 25.06 7.07 0
2-JMS099.30 6/27/1991 B 9 24.94 7.13 7.07 0
2-JMS099.30 7/16/1991 S 1 28.78 7.14 6.3 0 0.7
2-JMS099.30 7/16/1991 M 3 28.57 6.35 0
2-JMS099.30 7/16/1991 M 5 28.52 6.31 0
2-JMS099.30 7/16/1991 M 7 28.66 6.34 0
2-JMS099.30 7/16/1991 M 9 28.32 6.21 0
2-JMS099.30 7/16/1991 B 10 28.33 7.25 6.24 0
2-JMS099.30 7/30/1991 S 1 24.61 6.73 7.11 0 0.4
2-JMS099.30 7/30/1991 M 3 24.57 7.11 0
2-JMS099.30 7/30/1991 M 5 24.56 7.13 0
2-JMS099.30 7/30/1991 M 7 24.56 7.17 0
2-JMS099.30 7/30/1991 M 9 24.56 7.23 0
2-JMS099.30 7/30/1991 B 10 24.56 6.79 7.38 0
2-JMS099.30 8/13/1991 S 1 26.32 6.74 7.59 0 0.6
2-JMS099.30 8/13/1991 M 3 26.05 7.61 0
2-JMS099.30 8/13/1991 M 5 26.02 7.66 0
2-JMS099.30 8/13/1991 M 7 26.04 7.68 0
2-JMS099.30 8/13/1991 M 9 26.05 7.72 0
2-JMS099.30 8/13/1991 B 10 26.07 6.82 7.78 0
2-JMS099.30 8/27/1991 S 1 28.16 7.07 6.38 0 1.6
2-JMS099.30 8/27/1991 M 3 27.89 6.21 0
2-JMS099.30 8/27/1991 M 5 27.69 6.19 0
2-JMS099.30 8/27/1991 M 7 27.73 6.22 0
2-JMS099.30 8/27/1991 M 9 27.68 6.23 0
2-JMS099.30 8/27/1991 B 11 27.57 6.94 6.46 0
2-JMS099.30 9/12/1991 S 1 27.4 7.4 8.64 0 1
2-JMS099.30 9/12/1991 M 3 27.2 8.21 0
2-JMS099.30 9/12/1991 M 5 27.22 8.26 0
2-JMS099.30 9/12/1991 M 7 27.12 8.1 0
2-JMS099.30 9/12/1991 M 9 27.13 8.23 0
2-JMS099.30 9/12/1991 B 10 27.14 8.12 0
2-JMS099.30 10/1/1991 S 1 22.11 7.13 7.73 0 1
2-JMS099.30 10/1/1991 M 3 21.86 7.38 0
2-JMS099.30 10/1/1991 M 5 21.72 7.35 0
2-JMS099.30 10/1/1991 M 7 21.67 7.3 0
2-JMS099.30 10/1/1991 B 9 21.69 7.21 7.3 0
2-JMS099.30 10/10/1991 S 1 21 7.22 7.34 0 1.1
2-JMS099.30 10/10/1991 M 3 20.92 7.37 0
2-JMS099.30 10/10/1991 M 5 20.8 7.73 0
2-JMS099.30 10/10/1991 M 7 20.72 7.96 0
2-JMS099.30 10/10/1991 M 9 20.69 7.86 0
2-JMS099.30 10/10/1991 B 11 20.7 7.21 8.13 0
2-JMS099.30 10/28/1991 S 1 10 6.94 8 0 1.4
2-JMS099.30 10/28/1991 M 3 18.2 8.05 0
2-JMS099.30 10/28/1991 M 5 18.19 8.09 0
2-JMS099.30 10/28/1991 M 7 18.19 8.14 0
2-JMS099.30 10/28/1991 M 9 18.2 8.22 0
2-JMS099.30 10/28/1991 B 11 18.17 7.02 8.29 0
2-JMS099.30 11/18/1991 S 1 9.9 7.34 10.52 0 1.4



Station ID Collection Date Depth Desc Depth Temp Celcius Field Ph Do Probe Do Winkler Fdt Do Optical Salinity Secchi Depth
2-JMS099.30 11/18/1991 M 3 9.72 10.78 0
2-JMS099.30 11/18/1991 M 5 9.67 10.88 0
2-JMS099.30 11/18/1991 M 7 9.64 10.95 0
2-JMS099.30 11/18/1991 M 9 9.64 11.11 0
2-JMS099.30 11/18/1991 B 10 9.64 7.55 11.45 0
2-JMS099.30 12/11/1991 S 1 9.91 7.12 10.41 0 0.7
2-JMS099.30 12/11/1991 M 3 9.86 10.4 0
2-JMS099.30 12/11/1991 M 5 9.81 10.38 0
2-JMS099.30 12/11/1991 M 7 9.81 10.81 0
2-JMS099.30 12/11/1991 M 9 9.81 10.77 0
2-JMS099.30 12/11/1991 B 11 9.81 7.26 10.77 0
2-JMS099.30 1/9/1992 S 1 7 7.05 13.29 0 0.4
2-JMS099.30 1/9/1992 M 3 7 13.19 0
2-JMS099.30 1/9/1992 M 5 7 13.3 0
2-JMS099.30 1/9/1992 M 7 7 13.51 0
2-JMS099.30 1/9/1992 M 9 6.98 13.52 0
2-JMS099.30 1/9/1992 B 11 7 7.11 13.41 0
2-JMS099.30 2/10/1992 S 1 5.27 7.25 12.43 0 1.9
2-JMS099.30 2/10/1992 M 3 5.26 12.43 0
2-JMS099.30 2/10/1992 M 5 5.26 12.44 0
2-JMS099.30 2/10/1992 M 7 5.26 12.44 0
2-JMS099.30 2/10/1992 M 9 5.26 12.37 0
2-JMS099.30 2/10/1992 B 11 5.26 7.05 12.37 0
2-JMS099.30 3/24/1992 S 1 8.74 7.17 11.4 0 1.1
2-JMS099.30 3/24/1992 M 3 8.72 12.25 0
2-JMS099.30 3/24/1992 M 5 8.68 12.25 0
2-JMS099.30 3/24/1992 M 7 8.68 12.19 0
2-JMS099.30 3/24/1992 M 9 8.68 12.19 0
2-JMS099.30 3/24/1992 B 10 8.68 7.14 12.14 0
2-JMS099.30 4/7/1992 S 1 10.76 7 11.16 0 1.5
2-JMS099.30 4/7/1992 M 3 10.72 11.13 0
2-JMS099.30 4/7/1992 M 5 10.74 11.25 0
2-JMS099.30 4/7/1992 M 7 10.74 11.36 0
2-JMS099.30 4/7/1992 M 9 10.76 11.84 0
2-JMS099.30 4/7/1992 B 11 10.81 6.85 11.8 0
2-JMS099.30 4/21/1992 S 1 19.78 7.48 8 0 1.3
2-JMS099.30 4/21/1992 M 3 19.77 7.98 0
2-JMS099.30 4/21/1992 M 5 19.77 7.91 0
2-JMS099.30 4/21/1992 M 7 19.74 7.95 0
2-JMS099.30 4/21/1992 M 9 19.73 7.88 0
2-JMS099.30 4/21/1992 B 11 19.75 7.43 7.95 0
2-JMS099.30 5/6/1992 S 1 18.03 7.39 8.71 0 1.5
2-JMS099.30 5/6/1992 M 3 18.01 8.72 0
2-JMS099.30 5/6/1992 M 5 17.99 8.72 0
2-JMS099.30 5/6/1992 M 7 17.98 8.72 0
2-JMS099.30 5/6/1992 M 9 17.97 8.73 0
2-JMS099.30 5/6/1992 M 11 17.96 8.73 0
2-JMS099.30 5/6/1992 B 12 17.95 7.22 8.74 0
2-JMS099.30 5/27/1992 S 1 19.39 7.33 8.39 0 1.6
2-JMS099.30 5/27/1992 M 3 19.3 8.35 0
2-JMS099.30 5/27/1992 M 5 19.27 8.37 0
2-JMS099.30 5/27/1992 M 7 19.26 8.37 0
2-JMS099.30 5/27/1992 M 9 19.26 8.37 0
2-JMS099.30 5/27/1992 M 11 19.27 8.36 0
2-JMS099.30 5/27/1992 B 12 19.29 7.19 8.39 0
2-JMS099.30 5/27/1992 S 0.3
2-JMS099.30 6/18/1992 S 0.3
2-JMS099.30 6/18/1992 S 1 24.34 7.73 8.16 0 1.2
2-JMS099.30 6/18/1992 M 3 24.05 8.06 0
2-JMS099.30 6/18/1992 M 5 23.94 8.04 0
2-JMS099.30 6/18/1992 M 7 23.86 8.01 0
2-JMS099.30 6/18/1992 M 9 23.83 7.99 0
2-JMS099.30 6/18/1992 B 11 23.77 7.54 7.98 0
2-JMS099.30 7/6/1992 S 1 27.95 7.66 7.28 0 1.3
2-JMS099.30 7/6/1992 M 3 27.91 7.29 0
2-JMS099.30 7/6/1992 M 5 27.87 7.31 0
2-JMS099.30 7/6/1992 M 7 27.85 7.3 0
2-JMS099.30 7/6/1992 M 9 27.85 7.32 0
2-JMS099.30 7/6/1992 B 11 27.84 7.5 7.34 0
2-JMS099.30 7/20/1992 S 1 30.58 7.2 6.37 0 1.2
2-JMS099.30 7/20/1992 M 3 30.4 6.15 0
2-JMS099.30 7/20/1992 M 5 30.25 5.89 0
2-JMS099.30 7/20/1992 M 7 30.21 6.22 0
2-JMS099.30 7/20/1992 B 9 30.22 7.1 6.25 0
2-JMS099.30 7/20/1992 S 0.3 30.5 7.2 6.3



Station ID Collection Date Depth Desc Depth Temp Celcius Field Ph Do Probe Do Winkler Fdt Do Optical Salinity Secchi Depth
2-JMS099.30 9/1/1992 S 1 26.74 7.45 7.84 0 1.2
2-JMS099.30 9/1/1992 M 3 26.58 7.57 0
2-JMS099.30 9/1/1992 M 5 26.39 7.09 0
2-JMS099.30 9/1/1992 M 7 26.39 7.13 0
2-JMS099.30 9/1/1992 M 9 26.39 7.13 0
2-JMS099.30 9/1/1992 B 10 26.39 7.28 7.17 0
2-JMS099.30 9/1/1992 S 0.3
2-JMS099.30 10/8/1992 S 0.3
2-JMS099.30 10/8/1992 M 1 18.21 7.29 8.39 0 1.4
2-JMS099.30 10/8/1992 M 3 17.94 8.43 0
2-JMS099.30 10/8/1992 M 5 17.84 8.49 0
2-JMS099.30 10/8/1992 M 7 17.69 8.5 0
2-JMS099.30 10/8/1992 M 9 17.69 8.66 0
2-JMS099.30 10/8/1992 M 11 17.65 8.73 0
2-JMS099.30 10/8/1992 B 12 17.66 7.29 8.87 0
2-JMS099.30 11/2/1992 S 1 14.91 7.15 9.22 0 1.6
2-JMS099.30 11/2/1992 M 3 14.9 9.22 0
2-JMS099.30 11/2/1992 M 5 14.9 9.22 0
2-JMS099.30 11/2/1992 M 7 14.9 9.27 0
2-JMS099.30 11/2/1992 M 9 14.9 9.27 0
2-JMS099.30 11/2/1992 B 11 14.91 7.08 9.35 0
2-JMS099.30 11/17/1992 S 1 9.43 7.48 11.35 0 0.5
2-JMS099.30 11/17/1992 M 3 9.4 11.37 0
2-JMS099.30 11/17/1992 M 5 9.38 11.33 0
2-JMS099.30 11/17/1992 M 7 9.36 11.35 0
2-JMS099.30 11/17/1992 M 9 9.31 11.37 0
2-JMS099.30 11/17/1992 B 11 9.35 7.45 11.42 0
2-JMS099.30 11/17/1992 S 0.3
2-JMS099.30 12/15/1992 S 1 5.18 7.26 12.78 0 0.3
2-JMS099.30 12/15/1992 M 3 5.18 12.79 0
2-JMS099.30 12/15/1992 M 5 5.18 12.86 0
2-JMS099.30 12/15/1992 M 7 5.19 12.86 0
2-JMS099.30 12/15/1992 M 9 5.18 12.92 0
2-JMS099.30 12/15/1992 B 11 5.19 7.19 12.95 0
2-JMS099.30 12/15/1992 S 0.3
2-JMS099.30 1/14/1993 S 1 6.62 7.49 12.06 0 0.8
2-JMS099.30 1/14/1993 M 3 6.62 12.12 0
2-JMS099.30 1/14/1993 M 5 6.62 12.12 0
2-JMS099.30 1/14/1993 M 7 6.62 12.12 0
2-JMS099.30 1/14/1993 M 9 6.62 12.19 0
2-JMS099.30 1/14/1993 B 11 6.63 7.47 12.37 0
2-JMS099.30 1/14/1993 S 0.3
2-JMS099.30 2/9/1993 S 1 5.14 7.43 13.27 0 1.9
2-JMS099.30 2/9/1993 M 3 5.07 13.33 0
2-JMS099.30 2/9/1993 M 5 5.06 13.34 0
2-JMS099.30 2/9/1993 M 7 5.05 13.43 0
2-JMS099.30 2/9/1993 M 9 5.02 13.5 0
2-JMS099.30 2/9/1993 B 10 5.02 7.29 13.6 0
2-JMS099.30 2/9/1993 S 0.3
2-JMS099.30 3/10/1993 S 1 7.68 7.21 11.85 0 0.4
2-JMS099.30 3/10/1993 M 3 7.67 11.87 0
2-JMS099.30 3/10/1993 M 5 7.66 11.94 0
2-JMS099.30 3/10/1993 M 7 7.67 11.93 0
2-JMS099.30 3/10/1993 M 9 7.69 12.02 0
2-JMS099.30 3/10/1993 B 11 7.7 6.9 12.2 0
2-JMS099.30 4/8/1993 S 1 10.69 7.2 11.04 0 0.9
2-JMS099.30 4/8/1993 M 3 10.67 11.04 0
2-JMS099.30 4/8/1993 M 5 10.7 11.03 0
2-JMS099.30 4/8/1993 M 7 10.69 11.04 0
2-JMS099.30 4/8/1993 M 9 10.71 11.13 0
2-JMS099.30 4/8/1993 B 11 10.74 7.1 11.2 0
2-JMS099.30 4/28/1993 S 1 16.1 7.32 9.65 0 1.1
2-JMS099.30 4/28/1993 M 3 16.05 9.63 0
2-JMS099.30 4/28/1993 M 5 15.92 9.64 0
2-JMS099.30 4/28/1993 M 7 15.94 9.68 0
2-JMS099.30 4/28/1993 M 9 15.97 9.7 0
2-JMS099.30 4/28/1993 B 11 15.97 7.25 9.82 0
2-JMS099.30 5/6/1993 S 1 21.38 7.49 8.63 0 1.4
2-JMS099.30 5/6/1993 M 3 21.19 8.59 0
2-JMS099.30 5/6/1993 M 5 21.12 8.59 0
2-JMS099.30 5/6/1993 M 7 21.09 8.86 0
2-JMS099.30 5/6/1993 M 9 21.07 8.86 0
2-JMS099.30 5/6/1993 B 11 21.07 7.33 8.93 0
2-JMS099.30 6/2/1993 S 1 23.9 7.28 7.63 0 1
2-JMS099.30 6/2/1993 M 3 23.91 7.62 0



Station ID Collection Date Depth Desc Depth Temp Celcius Field Ph Do Probe Do Winkler Fdt Do Optical Salinity Secchi Depth
2-JMS099.30 6/2/1993 M 5 23.83 7.59 0
2-JMS099.30 6/2/1993 M 7 23.73 7.59 0
2-JMS099.30 6/2/1993 M 9 23.58 7.61 0
2-JMS099.30 6/2/1993 B 11 23.52 7.18 7.66 0
2-JMS099.30 6/2/1993 S 0.3
2-JMS099.30 6/7/1993 S 1 24.43 7.24 7.88 0 1.2
2-JMS099.30 6/7/1993 M 3 24.24 7.87 0
2-JMS099.30 6/7/1993 M 5 23.98 7.78 0
2-JMS099.30 6/7/1993 M 7 23.89 7.8 0
2-JMS099.30 6/7/1993 M 9 23.86 7.85 0
2-JMS099.30 6/7/1993 B 10 23.83 7.11 7.91 0
2-JMS099.30 6/22/1993 S 1 29.83 7.6 7.23 0 1.3
2-JMS099.30 6/22/1993 M 3 29.78 7.26 0
2-JMS099.30 6/22/1993 M 5 29.75 7.25 0
2-JMS099.30 6/22/1993 M 7 29.56 7.18 0
2-JMS099.30 6/22/1993 M 9 29.56 7.15 0
2-JMS099.30 6/22/1993 B 10 29.53 7.34 7.19 0
2-JMS099.30 7/7/1993 S 0.3
2-JMS099.30 7/7/1993 S 1 31.16 7.73 8.28 0 1.3
2-JMS099.30 7/7/1993 M 3 30.46 6.6 0
2-JMS099.30 7/7/1993 M 5 30.46 6.3 0
2-JMS099.30 7/7/1993 M 7 30.48 6.34 0
2-JMS099.30 7/7/1993 M 9 30.48 6.41 0
2-JMS099.30 7/7/1993 B 11 30.49 7.22 6.35 0
2-JMS099.30 7/21/1993 B 1
2-JMS099.30 7/21/1993 S 1 30.56 7.36 6.95 0 0.9
2-JMS099.30 7/21/1993 M 3 30.27 6.4 0
2-JMS099.30 7/21/1993 M 5 30.11 6.25 0
2-JMS099.30 7/21/1993 M 7 30.1 6.38 0
2-JMS099.30 7/21/1993 M 9 30.07 6.33 0
2-JMS099.30 7/21/1993 M 11 30.04 7.19 6.35 0
2-JMS099.30 7/21/1993 S 0.3
2-JMS099.30 8/4/1993 S 1 29.14 7.43 6.88 0 1.3
2-JMS099.30 8/4/1993 M 3 29.13 6.85 0
2-JMS099.30 8/4/1993 M 5 29.09 6.79 0
2-JMS099.30 8/4/1993 M 7 29.05 6.74 0
2-JMS099.30 8/4/1993 M 9 29.04 6.73 0
2-JMS099.30 8/4/1993 B 11 29.01 7.34 6.74 0
2-JMS099.30 8/4/1993 S 0.3
2-JMS099.30 8/18/1993 S 1 29.24 7.32 7.58 1.1
2-JMS099.30 8/18/1993 M 3 29.15 7.42
2-JMS099.30 8/18/1993 M 5 28.99 7.27
2-JMS099.30 8/18/1993 M 7 28.82 7.1
2-JMS099.30 8/18/1993 M 9 28.71 6.94
2-JMS099.30 8/18/1993 B 11 28.67 7.09 6.8
2-JMS099.30 8/18/1993 S 0.3
2-JMS099.30 8/18/1993 B 1
2-JMS099.30 9/2/1993 S 1 31.44 7.64 7.55 0 1.1
2-JMS099.30 9/2/1993 M 3 30.11 7.11 0
2-JMS099.30 9/2/1993 M 5 30.86 7.1 0
2-JMS099.30 9/2/1993 M 7 30.62 6.89 0
2-JMS099.30 9/2/1993 B 9 30.54 7.23 6.63 0
2-JMS099.30 9/20/1993 S 0.3
2-JMS099.30 9/20/1993 S 1 25.84 7.64 6.9 0 1.4
2-JMS099.30 9/20/1993 M 3 25.52 6.39 0
2-JMS099.30 9/20/1993 M 5 25.48 6.36 0
2-JMS099.30 9/20/1993 M 7 25.49 6.63 0
2-JMS099.30 9/20/1993 M 9 25.46 7.03 0
2-JMS099.30 9/20/1993 B 11 25.44 7.42 6.69 0
2-JMS099.30 10/5/1993 S 0.3
2-JMS099.30 10/5/1993 B 1
2-JMS099.30 10/5/1993 M 1 20.01 8.18 8.8 0 1.5
2-JMS099.30 10/5/1993 M 3 19.85 8.72 0
2-JMS099.30 10/5/1993 M 5 19.63 8.62 0
2-JMS099.30 10/5/1993 M 7 19.61 8.63 0
2-JMS099.30 10/5/1993 M 9 19.6 8.67 0
2-JMS099.30 10/5/1993 M 11 19.59 8.13 8.67 0
2-JMS099.30 11/17/1993 S 0.3
2-JMS099.30 11/17/1993 B 1
2-JMS099.30 12/2/1993 B 0.3
2-JMS099.30 12/2/1993 S 0.3
2-JMS099.30 12/2/1993 M 1 8.3 6.96 11.63 0 0.3
2-JMS099.30 12/2/1993 M 3 8.27 11.71 0
2-JMS099.30 12/2/1993 M 5 8.2 11.75 0
2-JMS099.30 12/2/1993 M 7 8.18 11.82 0



Station ID Collection Date Depth Desc Depth Temp Celcius Field Ph Do Probe Do Winkler Fdt Do Optical Salinity Secchi Depth
2-JMS099.30 12/2/1993 M 9 8.22 11.86 0
2-JMS099.30 12/2/1993 M 11 8.21 6.78 11.9 0
2-JMS099.30 2/17/1994 S 1 4.33 7.34 13.01 0 0.7
2-JMS099.30 2/17/1994 M 3 4.34 12.99 0
2-JMS099.30 2/17/1994 M 5 4.33 12.98 0
2-JMS099.30 2/17/1994 M 7 4.33 12.93 0
2-JMS099.30 2/17/1994 M 9 4.34 12.89 0
2-JMS099.30 2/17/1994 B 10 4.34 7.3 12.87 0
2-JMS099.30 3/21/1994 S 1 9.49 7.54 11.1 0 1.4
2-JMS099.30 3/21/1994 M 3 9.45 11.05 0
2-JMS099.30 3/21/1994 M 5 9.45 11.05 0
2-JMS099.30 3/21/1994 M 7 9.44 11.05 0
2-JMS099.30 3/21/1994 M 9 9.44 11.07 0
2-JMS099.30 3/21/1994 B 10 9.44 7.52 11.1 0
2-JMS099.30 4/14/1994 S 1 16.66 7.67 9.6 0 1.4
2-JMS099.30 4/14/1994 M 3 16.51 9.58 0
2-JMS099.30 4/14/1994 M 5 16.3 9.59 0
2-JMS099.30 4/14/1994 M 7 16.3 9.65 0
2-JMS099.30 4/14/1994 M 9 16.3 9.73 0
2-JMS099.30 4/14/1994 B 11 16.35 7.43 9.7 0
2-JMS099.30 5/23/1994 S 1 19.49 8.94 10.21 0 0.8
2-JMS099.30 5/23/1994 M 3 19.15 9.68 0
2-JMS099.30 5/23/1994 M 5 19.16 9.66 0
2-JMS099.30 5/23/1994 M 7 19.23 9.77 0
2-JMS099.30 5/23/1994 M 9 19.1 9.5 0
2-JMS099.30 5/23/1994 B 11 19.08 8.72 9.52 0
2-JMS099.30 6/9/1994 S 1 26.16 7.63 7.35 0 1
2-JMS099.30 6/9/1994 M 3 25.93 6.93 0
2-JMS099.30 6/9/1994 M 5 25.86 6.41 0
2-JMS099.30 6/9/1994 M 7 25.8 6.24 0
2-JMS099.30 6/9/1994 M 9 25.7 6.11 0
2-JMS099.30 6/9/1994 M 11 25.66 6.09 0
2-JMS099.30 6/9/1994 B 12 25.65 7.34 6.13 0
2-JMS099.30 6/28/1994 S 0.3 29.55 8.34 9.36
2-JMS099.30 7/7/1994 S 1 31.85 7.83 8.36 0 1
2-JMS099.30 7/7/1994 M 3 30.89 7.5 0
2-JMS099.30 7/7/1994 M 5 30.54 7.37 0
2-JMS099.30 7/7/1994 M 7 30.04 6.9 0
2-JMS099.30 7/7/1994 M 9 29.86 6.81 0
2-JMS099.30 7/7/1994 M 11 29.86 6.78 0
2-JMS099.30 7/7/1994 B 12 29.84 7.33 6.76 0
2-JMS099.30 7/14/1994 S 0.3 30.58 7.33 6.31
2-JMS099.30 7/28/1994 S 0.3 29.2 7.39 6.3
2-JMS099.30 8/11/1994 S 1 27.6 7.72 8.19 0 1.3
2-JMS099.30 8/11/1994 M 3 27.43 7.98 0
2-JMS099.30 8/11/1994 M 5 27.14 7.68 0
2-JMS099.30 8/11/1994 M 7 27.06 7.58 0
2-JMS099.30 8/11/1994 M 9 27.01 7.58 0
2-JMS099.30 8/11/1994 B 11 27 7.57 7.61 0
2-JMS099.30 8/18/1994 S 0.3 26.47 7.47 7.12
2-JMS099.30 8/30/1994 S 0.3 27.67 7.77 7.9
2-JMS099.30 9/8/1994 S 12 24.17 7.93 8.25 0
2-JMS099.30 9/8/1994 S 1 24.35 8.1 8.68 0 1.3
2-JMS099.30 9/8/1994 M 3 24.28 8.33 0
2-JMS099.30 9/8/1994 M 5 24.25 8.28 0
2-JMS099.30 9/8/1994 M 7 24.23 8.28 0
2-JMS099.30 9/8/1994 M 9 24.21 8.25 0
2-JMS099.30 9/8/1994 B 11 24.21 8.25 0
2-JMS099.30 9/13/1994 S 0.3 25.55 8.15 8.86
2-JMS099.30 9/26/1994 S 0.3 21.8 7.5 7.93
2-JMS099.30 10/12/1994 S 0.3 18.6 7.88 8.9
2-JMS099.30 10/17/1994 S 10 16.72 7.75 7.87
2-JMS099.30 10/17/1994 S 1 17.41 7.87 8.82
2-JMS099.30 10/17/1994 M 3 16.94 8.71
2-JMS099.30 10/17/1994 M 5 16.95 8.68
2-JMS099.30 10/17/1994 M 7 16.73 8.47
2-JMS099.30 10/17/1994 B 9 16.73 8.27
2-JMS099.30 10/25/1994 S 0.3 17.16 7.71 9.22
2-JMS099.30 11/30/1994 S 11 9.14 7.36 10.82 0
2-JMS099.30 11/30/1994 S 1 9.3 7.38 10.88 0 1.3
2-JMS099.30 11/30/1994 M 3 9.24 10.85 0
2-JMS099.30 11/30/1994 M 5 9.19 10.84 0
2-JMS099.30 11/30/1994 M 7 9.17 10.83 0
2-JMS099.30 11/30/1994 B 9 9.12 10.82 0
2-JMS099.30 12/6/1994 S 10 9.12 7.55 10.51 0



Station ID Collection Date Depth Desc Depth Temp Celcius Field Ph Do Probe Do Winkler Fdt Do Optical Salinity Secchi Depth
2-JMS099.30 12/6/1994 S 1 9.37 7.52 11.17 0 1.6
2-JMS099.30 12/6/1994 M 3 9.43 11.15 0
2-JMS099.30 12/6/1994 M 5 9.37 11.23 0
2-JMS099.30 12/6/1994 M 7 9.12 11.28 0
2-JMS099.30 12/6/1994 B 9 9.12 10.61 0
2-JMS099.30 1/25/1995 S 11 5.3 7.54 12.8 0
2-JMS099.30 1/25/1995 S 1 5.25 7.6 12.73 0 0.8
2-JMS099.30 1/25/1995 M 3 5.26 12.75 0
2-JMS099.30 1/25/1995 M 5 5.27 12.77 0
2-JMS099.30 1/25/1995 M 7 5.26 12.75 0
2-JMS099.30 1/25/1995 B 9 5.27 12.78 0
2-JMS099.30 2/27/1995 S 11 7.89 7.65 11.84 0
2-JMS099.30 2/27/1995 S 1 8.5 7.72 11.9 0 1.2
2-JMS099.30 2/27/1995 M 3 8.07 11.9 0
2-JMS099.30 2/27/1995 M 5 7.96 11.89 0
2-JMS099.30 2/27/1995 M 7 7.92 11.89 0
2-JMS099.30 2/27/1995 B 9 7.91 11.88 0
2-JMS099.30 3/23/1995 S 1 14.56 7.67 10.26 0 1.1
2-JMS099.30 3/23/1995 M 3 14.58 10.27 0
2-JMS099.30 3/23/1995 M 5 14.56 10.25 0
2-JMS099.30 3/23/1995 M 7 14.54 10.25 0
2-JMS099.30 3/23/1995 B 9 14.54 10.24 0
2-JMS099.30 3/23/1995 S 10 14.56 7.65 10.21 0
2-JMS099.30 4/18/1995 S 1 16.9 7.73 9.4 0 1.6
2-JMS099.30 4/18/1995 M 3 16.78 9.39 0
2-JMS099.30 4/18/1995 M 5 16.73 9.34 0
2-JMS099.30 4/18/1995 M 7 16.73 9.33 0
2-JMS099.30 4/18/1995 B 9 16.53 9.29 0
2-JMS099.30 4/18/1995 S 11 16.53 7.62 9.27 0
2-JMS099.30 5/3/1995 S 0.3 15.81 7.25 8.81
2-JMS099.30 5/18/1995 S 0.3 21.22 7.19 7.92
2-JMS099.30 5/23/1995 S 1 24.3 7.6 8.4 0 1.5
2-JMS099.30 5/23/1995 S 11 23.22 7.35 8.21 0
2-JMS099.30 6/1/1995 S 0.3 24.51 7.36 8.42
2-JMS099.30 6/20/1995 S 1 24.88 7.33 7.88 0 1
2-JMS099.30 6/20/1995 M 3 24.49 7.74 0
2-JMS099.30 6/20/1995 M 5 24.51 7.77 0
2-JMS099.30 6/20/1995 M 7 24.5 7.68 0
2-JMS099.30 6/20/1995 M 9 24.4 7.6 0
2-JMS099.30 6/20/1995 B 11 24.4 7.53 0
2-JMS099.30 6/20/1995 S 12 24.36 7.25 7.38 0
2-JMS099.30 7/18/1995 S 1 29.95 7.3 7.31 0 0.7
2-JMS099.30 7/18/1995 M 3 29.87 7.19 0
2-JMS099.30 7/18/1995 M 5 29.52 6.92 0
2-JMS099.30 7/18/1995 M 7 29.45 6.84 0
2-JMS099.30 7/18/1995 B 9 29.45 6.76 0
2-JMS099.30 7/18/1995 S 11 29.45 7.28 6.78 0
2-JMS099.30 7/31/1995 S 0.3 31.35 7.89 5.84 0
2-JMS099.30 8/23/1995 S 1 32.11 8.23 8.68 0 0.8
2-JMS099.30 8/23/1995 M 3 30.78 7.25 0
2-JMS099.30 8/23/1995 M 5 29.6 7.08 0
2-JMS099.30 8/23/1995 M 7 29.5 6.89 0
2-JMS099.30 8/23/1995 M 9 29.41 6.77 0
2-JMS099.30 8/23/1995 B 11 29.4 6.73 0
2-JMS099.30 8/23/1995 S 12 29.37 7.65 6.75 0
2-JMS099.30 8/28/1995 S 0.3 28.6 7.48 7.17
2-JMS099.30 9/11/1995 S 0.3 26.77 7.66 8.87
2-JMS099.30 9/20/1995 S 0.3
2-JMS099.30 9/21/1995 S 1 25.14 7.82 7.74 0 1.1
2-JMS099.30 9/21/1995 M 3 23.92 7.27 0
2-JMS099.30 9/21/1995 M 5 23.77 7.22 0
2-JMS099.30 9/21/1995 M 7 23.55 7.12 0
2-JMS099.30 9/21/1995 M 9 23.47 7.08 0
2-JMS099.30 9/21/1995 B 11 23.48 7.05 0
2-JMS099.30 9/21/1995 S 12 23.48 7.54 7.05 0
2-JMS099.30 10/5/1995 S 0.3 21.67 7.69 7.95
2-JMS099.30 10/19/1995 S 1 18.3 7.42 8.72 0 1.1
2-JMS099.30 10/19/1995 M 3 18.05 8.7 0
2-JMS099.30 10/19/1995 M 5 17.9 8.7 0
2-JMS099.30 10/19/1995 M 7 17.84 8.69 0
2-JMS099.30 10/19/1995 B 9 17.69 7.42 8.66 0
2-JMS099.30 10/19/1995 S 12
2-JMS099.30 10/24/1995 S 0.3 15.22 7.14 9.86
2-JMS099.30 11/20/1995 S 1 6.64 7.37 12.22 0 0.7
2-JMS099.30 11/20/1995 M 3 6.65 12.21 0



Station ID Collection Date Depth Desc Depth Temp Celcius Field Ph Do Probe Do Winkler Fdt Do Optical Salinity Secchi Depth
2-JMS099.30 11/20/1995 M 5 6.65 12.24 0
2-JMS099.30 11/20/1995 M 7 6.63 12.25 0
2-JMS099.30 11/20/1995 B 9 6.63 12.25 0
2-JMS099.30 11/20/1995 S 11 6.61 7.36 11.75 0
2-JMS099.30 12/14/1995 S 1 2.82 7.33 13.61 0 1.3
2-JMS099.30 12/14/1995 M 3 2.82 13.58 0
2-JMS099.30 12/14/1995 M 5 2.82 13.57 0
2-JMS099.30 12/14/1995 M 7 2.8 13.52 0
2-JMS099.30 12/14/1995 B 9 2.8 13.52 0
2-JMS099.30 12/14/1995 S 10 2.81 7.33 13.52 0
2-JMS099.30 1/29/1996 S 11 4.32 7.27 13.28 0
2-JMS099.30 1/29/1996 S 1 4.33 7.29 13.11 0 0.1
2-JMS099.30 1/29/1996 M 3 4.33 13.2 0
2-JMS099.30 1/29/1996 M 5 4.33 13.25 0
2-JMS099.30 1/29/1996 M 7 4.33 13.27 0
2-JMS099.30 1/29/1996 B 9 4.35 13.3 0
2-JMS099.30 2/20/1996 S 1 3.86 7.43 13.36 0 0.9
2-JMS099.30 2/20/1996 M 3 3.81 13.4 0
2-JMS099.30 2/20/1996 M 5 3.81 13.4 0
2-JMS099.30 2/20/1996 M 7 3.81 13.4 0
2-JMS099.30 2/20/1996 B 9 3.81 13.43 0
2-JMS099.30 2/20/1996 S 11 3.78 7.39 13.5 0
2-JMS099.30 3/25/1996 S 10 8.75 7.22 11.45 0
2-JMS099.30 3/25/1996 S 1 8.81 7.24 11.63 0 0.5
2-JMS099.30 3/25/1996 M 3 8.76 11.62 0
2-JMS099.30 3/25/1996 M 5 8.75 11.57 0
2-JMS099.30 3/25/1996 M 7 8.75 11.48 0
2-JMS099.30 3/25/1996 B 9 8.75 11.43 0
2-JMS099.30 4/29/1996 S 10 17.8 7.59 8.98 0
2-JMS099.30 4/29/1996 S 1 18.45 8.08 9.45 0 1.2
2-JMS099.30 4/29/1996 M 3 18.01 9.03 0
2-JMS099.30 4/29/1996 M 5 17.95 9.03 0
2-JMS099.30 4/29/1996 M 7 17.94 9 0
2-JMS099.30 4/29/1996 B 9 17.82 8.96 0
2-JMS099.30 5/6/1996 S 0.3 22 8.82 8.62
2-JMS099.30 5/15/1996 S 10 19.83 7.88 9.74 0
2-JMS099.30 5/15/1996 S 1 20.16 8.32 10.3 0 1.1
2-JMS099.30 5/15/1996 M 3 20 10.17 0
2-JMS099.30 5/15/1996 M 5 19.88 10.01 0
2-JMS099.30 5/15/1996 M 7 19.86 9.94 0
2-JMS099.30 5/15/1996 B 9 19.83 9.85 0
2-JMS099.30 5/28/1996 S 0.3 19.89 7.43 8.86
2-JMS099.30 6/3/1996 S 0.3 21.47 7.97 9.31
2-JMS099.30 6/12/1996 S 0.3 24.68 7.19 7.9
2-JMS099.30 6/18/1996 S 1 27.97 7.51 7.6 0 1
2-JMS099.30 6/18/1996 M 3 27.97 7.6 0
2-JMS099.30 6/18/1996 M 5 27.65 7.45 0
2-JMS099.30 6/18/1996 M 7 27.63 7.46 0
2-JMS099.30 6/18/1996 B 9 27.61 7.43 0
2-JMS099.30 6/18/1996 S 11 27.53 7.38 7.39
2-JMS099.30 6/18/1996 B 12 27.53 7.38 7.39 0
2-JMS099.30 7/1/1996 S 0.3 27.97 7.9 7.09
2-JMS099.30 7/15/1996 S 0.3 27.01 7.3 7.06
2-JMS099.30 7/23/1996 S 11 28.16 7.21 6.38 0
2-JMS099.30 7/23/1996 S 1 28.45 7.42 6.79 0 1.1
2-JMS099.30 7/23/1996 M 3 28.4 6.67 0
2-JMS099.30 7/23/1996 M 5 28.3 6.5 0
2-JMS099.30 7/23/1996 M 7 28.2 6.4 0
2-JMS099.30 7/23/1996 B 9 28.18 6.41 0
2-JMS099.30 8/1/1996 S 0.3 28.05 7.49 6.94
2-JMS099.30 8/15/1996 S 0.3 24.91 7.41 7.91
2-JMS099.30 8/20/1996 S 1 27.32 7.55 7.47 0 1.3
2-JMS099.30 8/20/1996 M 3 26.98 7.27 0
2-JMS099.30 8/20/1996 M 5 26.97 7.27 0
2-JMS099.30 8/20/1996 M 7 26.96 7.25 0
2-JMS099.30 8/20/1996 M 9 26.96 7.25 0
2-JMS099.30 8/20/1996 B 11 26.96 7.24 0
2-JMS099.30 8/20/1996 S 12 26.95 7.47 7.24 0
2-JMS099.30 9/16/1996 S 0.3 22.25 7.62 8
2-JMS099.30 9/24/1996 S 12 20.41 7.69 8.54 0
2-JMS099.30 9/24/1996 S 1 20.87 7.78 8.62 0 0.9
2-JMS099.30 9/24/1996 M 3 20.64 8.61 0
2-JMS099.30 9/24/1996 M 5 20.52 8.58 0
2-JMS099.30 9/24/1996 M 7 20.43 8.56 0
2-JMS099.30 9/24/1996 M 9 20.4 8.54 0



Station ID Collection Date Depth Desc Depth Temp Celcius Field Ph Do Probe Do Winkler Fdt Do Optical Salinity Secchi Depth
2-JMS099.30 9/24/1996 B 11 20.4 8.54 0
2-JMS099.30 9/30/1996 S 0.3 21.74 7.92 8.1
2-JMS099.30 10/9/1996 S 0.3 15.82 7.34 9.23
2-JMS099.30 10/22/1996 S 1 15.06 7.14 9.42 0 0.5
2-JMS099.30 10/22/1996 M 3 14.54 9.44 0
2-JMS099.30 10/22/1996 M 5 14.45 9.43 0
2-JMS099.30 10/22/1996 M 7 14.45 9.4 0
2-JMS099.30 10/22/1996 M 9 14.45 9.41 0
2-JMS099.30 10/22/1996 B 11 14.45 9.41 0
2-JMS099.30 10/22/1996 S 12 14.45 7.13 9.41 0
2-JMS099.30 10/30/1996 S 0.3 17.11 7.88 10.05
2-JMS099.30 11/19/1996 S 11 6.04 7.38 12.33 0
2-JMS099.30 11/19/1996 S 1 6.04 7.44 12.33 0 2
2-JMS099.30 11/19/1996 M 3 6.02 12.35 0
2-JMS099.30 11/19/1996 M 5 6.02 12.33 0
2-JMS099.30 11/19/1996 M 7 6.02 12.34 0
2-JMS099.30 11/19/1996 B 9 6.04 12.33 0
2-JMS099.30 12/10/1996 S 12 5.14 6.98 12.4 0
2-JMS099.30 12/10/1996 S 1 5.14 7.12 12.56 0 0.5
2-JMS099.30 12/10/1996 M 3 5.14 12.57 0
2-JMS099.30 12/10/1996 M 5 5.14 12.63 0
2-JMS099.30 12/10/1996 M 7 5.14 12.61 0
2-JMS099.30 12/10/1996 M 9 5.14 12.61 0
2-JMS099.30 12/10/1996 B 11 5.14 12.47 0
2-JMS099.30 2/18/1997 S 3 5.71 13.58 0
2-JMS099.30 2/18/1997 M 5 5.69 13.66 0
2-JMS099.30 2/18/1997 M 7 5.69 13.67 0
2-JMS099.30 2/18/1997 M 9 5.69 13.73 0
2-JMS099.30 2/18/1997 B 11 5.71 7.24 14.08 0
2-JMS099.30 2/18/1997 S 1 5.74 7.24 13.57 0 0.6
2-JMS099.30 3/18/1997 S 10 10.07 7.65 11.28 0
2-JMS099.30 3/18/1997 S 1 10.15 7.71 11.09 0 1.1
2-JMS099.30 3/18/1997 M 3 10.14 11.1 0
2-JMS099.30 3/18/1997 M 5 10.09 11.13 0
2-JMS099.30 3/18/1997 M 7 10.07 11.15 0
2-JMS099.30 3/18/1997 B 9 10.07 11.24 0
2-JMS099.30 4/22/1997 S 1 14.04 7.61 9.75 0 1.2
2-JMS099.30 4/22/1997 M 3 14.01 9.73 0
2-JMS099.30 4/22/1997 M 5 13.99 9.73 0
2-JMS099.30 4/22/1997 M 7 13.98 9.74 0
2-JMS099.30 4/22/1997 B 9 13.98 9.76 0
2-JMS099.30 4/22/1997 S 10 13.98 7.5 9.78 0
2-JMS099.30 5/21/1997 S 0.3 22.1 7.34 7.18
2-JMS099.30 5/27/1997 S 0.3 21.94 7.32 7.02
2-JMS099.30 5/28/1997 S 1 21.72 7.27 7.13 0 1.5
2-JMS099.30 5/28/1997 M 3 21.62 7.14 0
2-JMS099.30 5/28/1997 M 5 21.57 7.15 0
2-JMS099.30 5/28/1997 M 7 21.44 7.17 0
2-JMS099.30 5/28/1997 M 9 21.28 7.15 0
2-JMS099.30 5/28/1997 B 11 21.27 7.16 0
2-JMS099.30 5/28/1997 S 12 21.27 7.23 7.19 0
2-JMS099.30 6/3/1997 S 0.3 22.37 7.07 6.92
2-JMS099.30 6/23/1997 S 0.3 28.76 7.76 6.8
2-JMS099.30 6/24/1997 S 1 30.26 7.93 6.76 0 1
2-JMS099.30 6/24/1997 M 3 29.37 6.31 0
2-JMS099.30 6/24/1997 M 5 29.35 6.31 0
2-JMS099.30 6/24/1997 M 7 29.31 6.31 0
2-JMS099.30 6/24/1997 B 9 29.31 6.32 0
2-JMS099.30 6/24/1997 S 10 29.31 7.7 6.33 0
2-JMS099.30 7/9/1997 S 0.3 29.33 7.67 6.87
2-JMS099.30 7/15/1997 S 1 30.53 8.45
2-JMS099.30 7/15/1997 S 11 28.91 7.6
2-JMS099.30 7/23/1997 S 0.3 29.3 7.42
2-JMS099.30 8/7/1997 S 0.3 28.42 7.47 6.27
2-JMS099.30 8/19/1997 S 1 30.83 7.49 6.58 0 1
2-JMS099.30 8/19/1997 S 11 30.3 7.38 6.25 0
2-JMS099.30 8/21/1997 S 0.3 29.6 7.38 6.7
2-JMS099.30 9/4/1997 S 0.3 26.36 7.75 7
2-JMS099.30 9/23/1997 S 1 24.74 7.76 7.67 0 1.1
2-JMS099.30 9/23/1997 S 11 24.46 7.59 7.37 0
2-JMS099.30 10/2/1997 S 0.3 21.31 7.66 8
2-JMS099.30 10/20/1997 S 0.3 16.89 7.61 8.51
2-JMS099.30 10/21/1997 S 1 16.12 7.68 9.02 0 1.2
2-JMS099.30 10/21/1997 B 3 16.07 9
2-JMS099.30 10/21/1997 S 9 16.07 7.67 9.04 0



Station ID Collection Date Depth Desc Depth Temp Celcius Field Ph Do Probe Do Winkler Fdt Do Optical Salinity Secchi Depth
2-JMS099.30 11/18/1997 S 1 7.97 7.56 11.44 1.3
2-JMS099.30 11/18/1997 S 11 7.89 7.53 11.39
2-JMS099.30 12/10/1997 S 1 5.86 7.62 10.92 1.7
2-JMS099.30 12/10/1997 M 3 5.86 10.9 0
2-JMS099.30 12/10/1997 B 5 5.86 10.9 0
2-JMS099.30 12/10/1997 S 7 5.95 7.61 10.88
2-JMS099.30 1/21/1998 S 1 5.56 7.81 11.16 0.5
2-JMS099.30 1/21/1998 M 3 5.56 11.18
2-JMS099.30 1/21/1998 M 5 5.55 11.19
2-JMS099.30 1/21/1998 M 7 5.56 11.16
2-JMS099.30 1/21/1998 M 9 5.57 11.17
2-JMS099.30 1/21/1998 B 11 5.57 11.2
2-JMS099.30 1/21/1998 S 12 5.56 7.8 11.25
2-JMS099.30 2/18/1998 S 1 7.24 7.2 11.96 0.2
2-JMS099.30 2/18/1998 M 3 7.24 11.96
2-JMS099.30 2/18/1998 M 5 7.24 11.96
2-JMS099.30 2/18/1998 M 7 7.24 11.95
2-JMS099.30 2/18/1998 M 9 7.24 11.97
2-JMS099.30 2/18/1998 B 11 7.24 11.96
2-JMS099.30 2/18/1998 S 12 7.24 7.2 12.03 0
2-JMS099.30 3/17/1998 S 1 6.93 7.57 12.85 1.1
2-JMS099.30 3/17/1998 M 3 6.93 12.83
2-JMS099.30 3/17/1998 B 5 6.91 12.84
2-JMS099.30 3/17/1998 S 7 6.91 7.57 12.81
2-JMS099.30 4/21/1998 S 1 14.58 7.43 10.9 0.3
2-JMS099.30 4/21/1998 M 3 14.57 10.9
2-JMS099.30 4/21/1998 M 5 14.57 10.9
2-JMS099.30 4/21/1998 B 7 14.57 10.9
2-JMS099.30 4/21/1998 S 9 14.57 10.9
2-JMS099.30 4/21/1998 B 10 14.57 7.4 10.9
2-JMS099.30 5/18/1998 S 0.3 22.17 7.87 8.46
2-JMS099.30 5/19/1998 S 1 23.27 7.74 8.56 0.8
2-JMS099.30 5/19/1998 M 3 22.96 8.46
2-JMS099.30 5/19/1998 M 5 22.71 8.46
2-JMS099.30 5/19/1998 B 7 22.68 8.47
2-JMS099.30 5/19/1998 S 9 22.66 7.66 8.52
2-JMS099.30 5/27/1998 S 0.3 24.21 8.35 8.61
2-JMS099.30 6/17/1998 S 0.3 25.75 7.66 7.53
2-JMS099.30 6/23/1998 S 14 27.28 7.78 7.69
2-JMS099.30 6/23/1998 S 1 28 8.14 8.75 0.7
2-JMS099.30 6/23/1998 M 3 27.73 8.68
2-JMS099.30 6/23/1998 M 5 27.56 8.03
2-JMS099.30 6/23/1998 M 7 27.43 7.98
2-JMS099.30 6/23/1998 M 9 27.34 7.8
2-JMS099.30 6/23/1998 M 11 27.31 7.73
2-JMS099.30 6/23/1998 B 13 27.79 7.69
2-JMS099.30 6/30/1998 S 0.3 29.45 7.5 6.94
2-JMS099.30 7/14/1998 S 0.3 28.4 7.75 8.5
2-JMS099.30 7/21/1998 S 1 33.07 8.6 8.9
2-JMS099.30 7/21/1998 M 3 31.02 7.45
2-JMS099.30 7/21/1998 M 5 30.65 7.25
2-JMS099.30 7/21/1998 M 7 30.39 7
2-JMS099.30 7/21/1998 M 9 30.04 6.75
2-JMS099.30 7/21/1998 B 11 30.02 6.68
2-JMS099.30 7/21/1998 S 12 30 8.01 6.65
2-JMS099.30 7/28/1998 S 0.3 29.73 7.8 7.62
2-JMS099.30 8/11/1998 S 0.3 28.61 7.66 7.21
2-JMS099.30 8/18/1998 S 10 28.3 7.62 6.43 0
2-JMS099.30 8/18/1998 S 1 28.73 7.73 6.8 1
2-JMS099.30 8/18/1998 M 3 28.66 6.82
2-JMS099.30 8/18/1998 M 5 28.44 6.71
2-JMS099.30 8/18/1998 M 7 28.31 6.57
2-JMS099.30 8/18/1998 B 9 28.3 6.49
2-JMS099.30 8/25/1998 S 0.3 28.26 8.13 7.4
2-JMS099.30 9/14/1998 S 0.3 28.45 8.3 9.37
2-JMS099.30 9/22/1998 S 1 28.75 7.87 7.1 0 0.8
2-JMS099.30 9/22/1998 M 3 28.4 6.85
2-JMS099.30 9/22/1998 M 5 28 6.64
2-JMS099.30 9/22/1998 M 7 27.95 6.55
2-JMS099.30 9/22/1998 B 9 27.88 6.59
2-JMS099.30 9/22/1998 S 11 27.79 7.69 6.48 0
2-JMS099.30 9/29/1998 S 0.3 28.91 8.24 8.31
2-JMS099.30 10/13/1998 S 0.3 20.28 7.86 8.4
2-JMS099.30 10/20/1998 S 9 19.92 7.7 8.2
2-JMS099.30 10/20/1998 S 1 20.75 7.76 8.47 0.8



Station ID Collection Date Depth Desc Depth Temp Celcius Field Ph Do Probe Do Winkler Fdt Do Optical Salinity Secchi Depth
2-JMS099.30 10/20/1998 M 3 20.85 8.41
2-JMS099.30 10/20/1998 M 5 20.75 8.41
2-JMS099.30 10/20/1998 B 7 20.61 8.38
2-JMS099.30 10/26/1998 S 0.3 17.8 7.76 8.9
2-JMS099.30 11/18/1998 S 1 13.81 7.54 10.49 0.2 1.2
2-JMS099.30 11/18/1998 M 3 12.57 10.51 0.2
2-JMS099.30 11/18/1998 M 5 12.41 10.51 0.2
2-JMS099.30 11/18/1998 M 7 12.28 10.53 0.2
2-JMS099.30 11/18/1998 M 9 12.29 10.52 0.2
2-JMS099.30 11/18/1998 B 11 12.23 10.55 0.2
2-JMS099.30 11/18/1998 S 12 12.21 7.53 10.56 0.2
2-JMS099.30 12/15/1998 S 9 9.82 11.32
2-JMS099.30 12/15/1998 B 11 9.82 11.46
2-JMS099.30 12/15/1998 S 12 9.82 7.17 11.46
2-JMS099.30 12/15/1998 S 1 10.18 7.21 11.2 0.7
2-JMS099.30 12/15/1998 M 3 10 11.27
2-JMS099.30 12/15/1998 M 5 9.83 11
2-JMS099.30 12/15/1998 B 7 9.82 11.22
2-JMS099.30 1/19/1999 S 1 6.09 7.33 12.26 0.5
2-JMS099.30 1/19/1999 M 3 6.05 12.27
2-JMS099.30 1/19/1999 M 5 6.02 12.29
2-JMS099.30 1/19/1999 M 7 6 12.31
2-JMS099.30 1/19/1999 M 9 6 12.31
2-JMS099.30 1/19/1999 B 10 6.05 7.34 12.35
2-JMS099.30 2/23/1999 B 10 6.2 7.61 12.7
2-JMS099.30 2/23/1999 S 1 6.32 7.73 12.65 0 1.3
2-JMS099.30 2/23/1999 M 3 6.28 12.65
2-JMS099.30 2/23/1999 M 5 6.26 12.78
2-JMS099.30 2/23/1999 M 7 6.21 12.79
2-JMS099.30 2/23/1999 M 9 6.24 12.7
2-JMS099.30 3/23/1999 S 1 9.52 7.1 11.12 0.7
2-JMS099.30 3/23/1999 M 3 9.55 11.06
2-JMS099.30 3/23/1999 M 5 9.54 11.11
2-JMS099.30 3/23/1999 M 7 9.51 11.14
2-JMS099.30 3/23/1999 M 9 9.51 11.08
2-JMS099.30 3/23/1999 B 10
2-JMS099.30 4/20/1999 B 9 16.11 7.58 8.59 0.1
2-JMS099.30 4/20/1999 S 1 16.41 7.75 8.79 0.1 0.5
2-JMS099.30 4/20/1999 M 3 16.31 8.64 0.1
2-JMS099.30 4/20/1999 M 5 16.32 8.64 0.1
2-JMS099.30 4/20/1999 M 7 16.29 8.7 0.1
2-JMS099.30 5/11/1999 S 0.3
2-JMS099.30 5/20/1999 B 8 21.88 7.43 8
2-JMS099.30 5/20/1999 S 1 22.08 7.45 8
2-JMS099.30 5/20/1999 M 3 21.96 8
2-JMS099.30 5/20/1999 M 5 21.92 8.01
2-JMS099.30 5/20/1999 M 7 21.86 8
2-JMS099.30 5/25/1999 S 0.3 23.97 7.24 6.64
2-JMS099.30 6/7/1999 S 0.3 28.88 8.81 10.2
2-JMS099.30 6/21/1999 S 0.3 24.58 6.98 5.45
2-JMS099.30 6/22/1999 B 9 23.63 7.05 6.34 0
2-JMS099.30 6/22/1999 S 1 24.4 7.19 7.19 1.1
2-JMS099.30 6/22/1999 M 3 24.28 7.03
2-JMS099.30 6/22/1999 M 5 23.77 6.46
2-JMS099.30 6/22/1999 M 7 23.73 6.44
2-JMS099.30 7/7/1999 S 0.3 34.67 8.05 7.89
2-JMS099.30 7/20/1999 S 1 30.36 8.3 10.42 1
2-JMS099.30 7/20/1999 M 3 29.94 9.71
2-JMS099.30 7/20/1999 M 5 29.5 9.03
2-JMS099.30 7/20/1999 M 7 29.16 8.62
2-JMS099.30 7/20/1999 B 8 29.15 7.75 8.6
2-JMS099.30 7/21/1999 S 0.3 31.57 7.95 7.95
2-JMS099.30 8/10/1999 S 0.3 31.8 7.89 7.05
2-JMS099.30 8/17/1999 S 1 31.36 8.06 9.14 0.2 0.8
2-JMS099.30 8/17/1999 M 3 30.57 7.92 0.2
2-JMS099.30 8/17/1999 M 5 30.31 7.3 0.2
2-JMS099.30 8/17/1999 M 7 30.17 7.32 0.2
2-JMS099.30 8/17/1999 B 9 30.15 7.53 7.1 0.2
2-JMS099.30 8/31/1999 S 0.3 26.84 7.61 7.13 0
2-JMS099.30 9/13/1999 S 0.3 25.57 7.63 7.62
2-JMS099.30 9/21/1999 S 1 21.11 7.03 8.6 0
2-JMS099.30 9/21/1999 M 3 21.04 8.62 0
2-JMS099.30 9/21/1999 M 5 21.02 8.61 0
2-JMS099.30 9/21/1999 M 7 21.02 8.61 0
2-JMS099.30 9/21/1999 M 9 21.02 8.61 0



Station ID Collection Date Depth Desc Depth Temp Celcius Field Ph Do Probe Do Winkler Fdt Do Optical Salinity Secchi Depth
2-JMS099.30 9/21/1999 B 11 21.02 7.02 8.61 0
2-JMS099.30 9/29/1999 S 0.3 22.15 7.28 8.3 0
2-JMS099.30 10/13/1999 S 0.3 18.98 7.41 8.79 0
2-JMS099.30 10/26/1999 S 0.3 13.98 7.54 10 0
2-JMS099.30 10/28/1999 B 9 13.89 7.61 9.3 0.1
2-JMS099.30 10/28/1999 S 1 13.89 7.64 14.24 0.1 1.4
2-JMS099.30 10/28/1999 M 3 13.96 9.41 0.1
2-JMS099.30 10/28/1999 M 5 13.84 9.43 0.1
2-JMS099.30 10/28/1999 M 7 13.8 9.36 0.1
2-JMS099.30 11/18/1999 S 1
2-JMS099.30 11/18/1999 M 3 11.69 9.75 0.1
2-JMS099.30 11/18/1999 M 5 11.63 9.7 0.1
2-JMS099.30 11/18/1999 M 7 11.63 9.77 0.1
2-JMS099.30 11/18/1999 M 9 11.61 9.72 0.1
2-JMS099.30 11/18/1999 B 10 11.62 7.68 9.78 0.1
2-JMS099.30 11/18/1999 S 1
2-JMS099.30 11/18/1999 S 1
2-JMS099.30 11/18/1999 S 1
2-JMS099.30 11/18/1999 S 1
2-JMS099.30 11/18/1999 S 1
2-JMS099.30 11/18/1999 S 1
2-JMS099.30 11/18/1999 S 1
2-JMS099.30 11/18/1999 S 1
2-JMS099.30 11/18/1999 S 1
2-JMS099.30 11/18/1999 S 1 11.8 7.7 9.8 0.1 1.8
2-JMS099.30 12/21/1999 B 7 7.23 7.35 11.43 0
2-JMS099.30 12/21/1999 S 1 7.27 7.36 11.55 0 0.7
2-JMS099.30 12/21/1999 M 3 7.27 11.63 0
2-JMS099.30 12/21/1999 M 5 7.27 11.71 0
2-JMS099.30 12/21/1999 S 0.1
2-JMS099.30 12/21/1999 B 0.5
2-JMS099.30 1/18/2000 B 10 4.08 7.36 12.94 0
2-JMS099.30 1/18/2000 S 1
2-JMS099.30 1/18/2000 M 3 4.07 12.36 0
2-JMS099.30 1/18/2000 M 5 4.08 12.45 0
2-JMS099.30 1/18/2000 M 7 4.07 12.66 0
2-JMS099.30 1/18/2000 M 9 4.07 12.72 0
2-JMS099.30 1/18/2000 S 0.1
2-JMS099.30 1/18/2000 B 0.5
2-JMS099.30 2/23/2000 B 11 7.33 7.35 11.97 0
2-JMS099.30 2/23/2000 S 1 7.35 7.45 11.93 0 0.4
2-JMS099.30 2/23/2000 M 3 7.33 11.93 0
2-JMS099.30 2/23/2000 M 5 7.33 11.95 0
2-JMS099.30 2/23/2000 M 7 7.32 11.97 0
2-JMS099.30 2/23/2000 M 9 7.32 11.99 0
2-JMS099.30 3/28/2000 B 10 14.01 7.27 9.49 0
2-JMS099.30 3/28/2000 S 0.1
2-JMS099.30 3/28/2000 M 0.5
2-JMS099.30 3/28/2000 S 1 14.02 7.32 9.54 0 0.8
2-JMS099.30 3/28/2000 M 1
2-JMS099.30 3/28/2000 M 1.5
2-JMS099.30 3/28/2000 B 2
2-JMS099.30 3/28/2000 M 3 14 9.52 0
2-JMS099.30 3/28/2000 M 5 14 9.49 0
2-JMS099.30 3/28/2000 M 7 14 9.49 0
2-JMS099.30 3/28/2000 M 9 13.99 9.48 0
2-JMS099.30 4/24/2000 B 12 16.31 7.18 9.22 0
2-JMS099.30 4/24/2000 S 1 16.32 7.26 9.15 0 0.5
2-JMS099.30 4/24/2000 M 3 16.31 9.14 0
2-JMS099.30 4/24/2000 M 5 16.32 9.14 0
2-JMS099.30 4/24/2000 M 7 16.33 9.18 0
2-JMS099.30 4/24/2000 M 9 16.33 9.15 0
2-JMS099.30 4/24/2000 M 11 16.33 9.23 0
2-JMS099.30 4/24/2000 S 0.1
2-JMS099.30 4/24/2000 M 0.5
2-JMS099.30 4/24/2000 M 1
2-JMS099.30 4/24/2000 B 1.5
2-JMS099.30 5/1/2000 S 0.3 17.49 7.48 9.44 0
2-JMS099.30 5/22/2000 S 0.3 24.1 7.12 6 0
2-JMS099.30 5/23/2000 B 7 23.2 7.3 5.3 0.1
2-JMS099.30 5/23/2000 S 1 23.34 7.29 6.3 0.1 1
2-JMS099.30 5/23/2000 M 3 23.3 6.06 0.1
2-JMS099.30 5/23/2000 M 5 23.28 5.6 0.1
2-JMS099.30 5/23/2000 S 0.1
2-JMS099.30 5/23/2000 M 0.5



Station ID Collection Date Depth Desc Depth Temp Celcius Field Ph Do Probe Do Winkler Fdt Do Optical Salinity Secchi Depth
2-JMS099.30 5/23/2000 M 1
2-JMS099.30 5/23/2000 M 1.5
2-JMS099.30 5/23/2000 M 2
2-JMS099.30 5/23/2000 B 2.5
2-JMS099.30 6/5/2000 S 0.3 24.32 7.63 7.78 0
2-JMS099.30 6/20/2000 B 5 28.99 7.39 6.03 0.1
2-JMS099.30 6/20/2000 S 1 29.24 7.4 5.87 0.1
2-JMS099.30 6/20/2000 M 3 29.08 6.03 0.1
2-JMS099.30 6/22/2000 S 0.3
2-JMS099.30 6/22/2000 S 0.3 28.16 7.51 7.1 0
2-JMS099.30 7/11/2000 S 0.3 30.43 8.26 8.8 0
2-JMS099.30 7/18/2000 B 6 28.93 7.54 7.69 0.1
2-JMS099.30 7/18/2000 S 1 30.02 7 9.42 0.1 0.9
2-JMS099.30 7/18/2000 M 3 29.01 7.81 0.1
2-JMS099.30 7/18/2000 M 5 28.88 7.71 0.1
2-JMS099.30 7/18/2000 S 0.1
2-JMS099.30 7/18/2000 M 0.5
2-JMS099.30 7/18/2000 M 1
2-JMS099.30 7/18/2000 M 1.5
2-JMS099.30 7/18/2000 B 2
2-JMS099.30 7/26/2000 S 0.3 26.15 7.32 6.68 0
2-JMS099.30 8/7/2000 S 0.3 28.64 7.62 7.25 0
2-JMS099.30 8/22/2000 B 14 26.6 7.58 7.04 0
2-JMS099.30 8/22/2000 S 1 26.86 7.76 7.54 0 0.6
2-JMS099.30 8/22/2000 M 3 26.7 7.25 0
2-JMS099.30 8/22/2000 M 5 26.64 7.11 0
2-JMS099.30 8/22/2000 M 7 26.63 7.11 0
2-JMS099.30 8/22/2000 S 0.1
2-JMS099.30 8/22/2000 M 0.5
2-JMS099.30 8/22/2000 M 1
2-JMS099.30 8/22/2000 M 1.5
2-JMS099.30 8/22/2000 M 2
2-JMS099.30 8/22/2000 M 2.5
2-JMS099.30 8/22/2000 M 3
2-JMS099.30 8/22/2000 B 3.5
2-JMS099.30 8/23/2000 S 0.3 28.43 8.03 8.41
2-JMS099.30 9/13/2000 S 0.3 25.95 7.51 7.88 0
2-JMS099.30 9/26/2000 B 5 21.69 7.54 7.53 0.1
2-JMS099.30 9/26/2000 S 1 21.66 7.55 7.45 0.1 1.1
2-JMS099.30 9/26/2000 M 3 21.68 7.66 0.1
2-JMS099.30 9/26/2000 S 0.1
2-JMS099.30 9/26/2000 M 0.5
2-JMS099.30 9/26/2000 M 1
2-JMS099.30 9/26/2000 M 1.5
2-JMS099.30 9/26/2000 B 2
2-JMS099.30 10/2/2000 S 0.3 20.01 7.63 8.47 0
2-JMS099.30 10/16/2000 S 0.3 17.13 7.75 8.97 0
2-JMS099.30 10/24/2000 B 10 18.74 7.72 8.14 0
2-JMS099.30 10/24/2000 S 1 20.05 9.37 0 0.9
2-JMS099.30 10/24/2000 M 3 18.99 8.37 0
2-JMS099.30 10/24/2000 M 5 18.84 8.21 0
2-JMS099.30 10/24/2000 M 7 18.82 8.34 0
2-JMS099.30 10/24/2000 M 9 18.76 8.25 0
2-JMS099.30 10/24/2000 S 0.1
2-JMS099.30 10/24/2000 M 0.5
2-JMS099.30 10/24/2000 M 1
2-JMS099.30 10/24/2000 M 1.5
2-JMS099.30 10/24/2000 M 2
2-JMS099.30 10/24/2000 B 2.5
2-JMS099.30 10/30/2000 S 0.3 17.5 7.55 8.22 0
2-JMS099.30 11/28/2000 S 1 1
2-JMS099.30 11/28/2000 M 3
2-JMS099.30 11/28/2000 M 5
2-JMS099.30 11/28/2000 M 7
2-JMS099.30 11/28/2000 B 9
2-JMS099.30 11/28/2000 S 0.1
2-JMS099.30 1/23/2001 S 0.1
2-JMS099.30 1/23/2001 M 0.5
2-JMS099.30 1/23/2001 S 1 3.16 6.98 13.55 0 0.3
2-JMS099.30 1/23/2001 M 1
2-JMS099.30 1/23/2001 B 1.5
2-JMS099.30 1/23/2001 M 3 3.11 13.61 0
2-JMS099.30 1/23/2001 B 4 3.08 7 13.78 0
2-JMS099.30 2/20/2001 S 0.1
2-JMS099.30 2/20/2001 M 0.5



Station ID Collection Date Depth Desc Depth Temp Celcius Field Ph Do Probe Do Winkler Fdt Do Optical Salinity Secchi Depth
2-JMS099.30 2/20/2001 M 1
2-JMS099.30 2/20/2001 S 1 8.52 7.49 11.53 0.1 0.8
2-JMS099.30 2/20/2001 M 1.5
2-JMS099.30 2/20/2001 M 2
2-JMS099.30 2/20/2001 M 2.5
2-JMS099.30 2/20/2001 B 3
2-JMS099.30 2/20/2001 M 3 8.26 11.53 0.1
2-JMS099.30 2/20/2001 M 5 8.11 11.51 0.1
2-JMS099.30 2/20/2001 M 7 7.98 11.52 0.1
2-JMS099.30 2/20/2001 M 9 7.76 11.43 0.1
2-JMS099.30 2/20/2001 B 10 7.96 7.6 11.56 0.1
2-JMS099.30 3/27/2001 S 0.1
2-JMS099.30 3/27/2001 M 0.5
2-JMS099.30 3/27/2001 S 1 9.31 6.86 12.18 0.1 0.5
2-JMS099.30 3/27/2001 M 1
2-JMS099.30 3/27/2001 M 1.5
2-JMS099.30 3/27/2001 B 2
2-JMS099.30 3/27/2001 M 3 9.28 12.26 0.1
2-JMS099.30 3/27/2001 M 5 9.21 12.28 0.1
2-JMS099.30 3/27/2001 M 7 9 12.36 0.1
2-JMS099.30 3/27/2001 B 8 8.98 6.67 12.6 0.1
2-JMS099.30 4/24/2001 S 1 19.57 7.97 9.63 0 0.7
2-JMS099.30 4/24/2001 M 3 19.44 9.37 0
2-JMS099.30 4/24/2001 M 5 19.44 9.33 0
2-JMS099.30 4/24/2001 M 7 19.42 9.36 0
2-JMS099.30 4/24/2001 M 9 19.4 9.31 0
2-JMS099.30 4/24/2001 B 10 19.4 7.9 9.39 0
2-JMS099.30 4/24/2001 S 0.1
2-JMS099.30 4/24/2001 M 0.5
2-JMS099.30 4/24/2001 M 1
2-JMS099.30 4/24/2001 M 1.5
2-JMS099.30 4/24/2001 M 2
2-JMS099.30 4/24/2001 M 2.5
2-JMS099.30 4/24/2001 B 3
2-JMS099.30 5/7/2001 S 0.3 24.21 8.64 10.31
2-JMS099.30 5/30/2001 S 0.3 19.2 7.4 9.1
2-JMS099.30 6/13/2001 S 0.3 28.02 8.43 9.47 0
2-JMS099.30 6/19/2001 S 0.1
2-JMS099.30 6/19/2001 M 0.5
2-JMS099.30 6/19/2001 S 1 28.43 8.28 9.14 0.1 0.8
2-JMS099.30 6/19/2001 M 1
2-JMS099.30 6/19/2001 M 1.5
2-JMS099.30 6/19/2001 M 2
2-JMS099.30 6/19/2001 M 2.5
2-JMS099.30 6/19/2001 M 3 27.82 8.06 0.1
2-JMS099.30 6/19/2001 B 3.5
2-JMS099.30 6/19/2001 M 5 27.57 7.83 0.1
2-JMS099.30 6/19/2001 M 7 27.49 7.66 0.1
2-JMS099.30 6/19/2001 B 8 27.49 7.67 7.66 0.1
2-JMS099.30 6/28/2001 S 0.3 29.79 7.5 7.84
2-JMS099.30 7/5/2001 S 0.3 28.96 6.82 5.38
2-JMS099.30 7/24/2001 S 0.1
2-JMS099.30 7/24/2001 M 0.5
2-JMS099.30 7/24/2001 S 1 28.29 7.33 7.34 0 0.8
2-JMS099.30 7/24/2001 M 1
2-JMS099.30 7/24/2001 M 1.5
2-JMS099.30 7/24/2001 M 2
2-JMS099.30 7/24/2001 M 2.5
2-JMS099.30 7/24/2001 M 3 28.03 7.27 7.06 0
2-JMS099.30 7/24/2001 M 3.5
2-JMS099.30 7/24/2001 B 4
2-JMS099.30 7/24/2001 M 5 27.84 7.29 6.68 0
2-JMS099.30 7/24/2001 M 7 27.73 7.23 6.94 0
2-JMS099.30 7/24/2001 B 8 27.61 7.19 6.85 0
2-JMS099.30 7/30/2001 S 0.3 26.8 7.17 6.06
2-JMS099.30 8/6/2001 S 0.3 28.46 7.94 7.52
2-JMS099.30 8/21/2001 S 0.1
2-JMS099.30 8/21/2001 M 0.5
2-JMS099.30 8/21/2001 S 1 27.65 7.49 6.64 0 0.7
2-JMS099.30 8/21/2001 M 1
2-JMS099.30 8/21/2001 M 1.5
2-JMS099.30 8/21/2001 B 2
2-JMS099.30 8/21/2001 M 3 29.54 6.83 0
2-JMS099.30 8/21/2001 M 5 29.53 6.66 0
2-JMS099.30 8/21/2001 M 7 29.51 6.59 0
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2-JMS099.30 8/21/2001 M 9 29.46 6.5 0
2-JMS099.30 8/21/2001 B 10 29.43 7.47 6.42 0
2-JMS099.30 8/23/2001 S 0.3 29.21 7.36 6.15
2-JMS099.30 9/18/2001 S 0.1
2-JMS099.30 9/18/2001 M 0.5
2-JMS099.30 9/18/2001 M 1
2-JMS099.30 9/18/2001 S 1 27.25 8.1 8.02 0.3 0.9
2-JMS099.30 9/18/2001 M 1.5
2-JMS099.30 9/18/2001 M 2
2-JMS099.30 9/18/2001 M 3 26.4 7.35 0.3
2-JMS099.30 9/18/2001 M 5 26.04 8.03 0.2
2-JMS099.30 9/18/2001 M 7 25.72 7.89 0.2
2-JMS099.30 9/18/2001 M 9 25.61 7.32 0.2
2-JMS099.30 9/18/2001 B 10 25.51 7.88 7.52 0.2
2-JMS099.30 10/16/2001 S 0
2-JMS099.30 10/16/2001 S 0.1
2-JMS099.30 10/16/2001 M 0.5
2-JMS099.30 10/16/2001 M 1
2-JMS099.30 10/16/2001 S 1 22.64 8.16 9.43 0.3 0.6
2-JMS099.30 10/16/2001 M 1.5
2-JMS099.30 10/16/2001 M 2
2-JMS099.30 10/16/2001 M 2.5
2-JMS099.30 10/16/2001 M 3 22.01 8.92 0.3
2-JMS099.30 10/16/2001 M 5 21.62 8.63 0.3
2-JMS099.30 10/16/2001 M 7 21.32 8.61 0.3
2-JMS099.30 10/16/2001 M 9 21.25 8.57 0.3
2-JMS099.30 10/16/2001 M 11 21.18 8.55 0.3
2-JMS099.30 10/16/2001 B 12 21.18 7.89 8.58 0.3
2-JMS099.30 11/27/2001 S 0.1
2-JMS099.30 11/27/2001 M 0.5
2-JMS099.30 11/27/2001 B 1
2-JMS099.30 11/27/2001 S 1 15.22 7.67 8.96 0 0.9
2-JMS099.30 11/27/2001 M 3 14.24 8.84 0
2-JMS099.30 11/27/2001 M 5 14.03 9 0
2-JMS099.30 11/27/2001 M 7 13.55 9.12 0
2-JMS099.30 11/27/2001 M 9 13.46 9.3 0
2-JMS099.30 11/27/2001 B 10 13.44 7.65 9.4 0
2-JMS099.30 12/12/2001 S 0.1
2-JMS099.30 12/12/2001 M 0.5
2-JMS099.30 12/12/2001 B 1
2-JMS099.30 12/12/2001 S 1 15.3 7.43 8.4 0 1
2-JMS099.30 12/12/2001 M 3 13.68 8.6 0
2-JMS099.30 12/12/2001 M 5 13.41 8.78 0
2-JMS099.30 12/12/2001 M 7 13.51 8.93 0.2
2-JMS099.30 12/12/2001 B 9 13.38 7.34 9.23 0.2
2-JMS099.30 1/22/2002 S 0.1
2-JMS099.30 1/22/2002 M 0.5
2-JMS099.30 1/22/2002 S 1 6.11 7.54 11.98 0 1.7
2-JMS099.30 1/22/2002 M 1
2-JMS099.30 1/22/2002 M 1.5
2-JMS099.30 1/22/2002 M 2
2-JMS099.30 1/22/2002 M 2.5
2-JMS099.30 1/22/2002 M 3 6.14 12.02 0
2-JMS099.30 1/22/2002 B 3.5
2-JMS099.30 1/22/2002 M 5 6.06 12.04 0
2-JMS099.30 1/22/2002 M 7 6.05 12.09 0
2-JMS099.30 1/22/2002 M 9 5.98 12.3 0
2-JMS099.30 1/22/2002 B 11 6.01 7.14 12.9 0
2-JMS099.30 2/19/2002 S 0.1
2-JMS099.30 2/19/2002 M 0.5
2-JMS099.30 2/19/2002 S 1 8.05 7.61 11.05 0.14 1.5
2-JMS099.30 2/19/2002 M 1
2-JMS099.30 2/19/2002 M 1.5
2-JMS099.30 2/19/2002 M 2
2-JMS099.30 2/19/2002 M 2.5
2-JMS099.30 2/19/2002 M 3 7.64 11.06 0.13
2-JMS099.30 2/19/2002 M 3.5
2-JMS099.30 2/19/2002 B 4
2-JMS099.30 2/19/2002 M 5 7.66 11.28 0.13
2-JMS099.30 2/19/2002 M 7 7.68 11.17 0.14
2-JMS099.30 2/19/2002 M 9 7.68 11.09 0.14
2-JMS099.30 2/19/2002 M 11 7.69 11.19 0.14
2-JMS099.30 2/19/2002 B 12 7.68 7.51 11.28 0.13
2-JMS099.30 3/19/2002 S 0.1
2-JMS099.30 3/19/2002 M 0.5



Station ID Collection Date Depth Desc Depth Temp Celcius Field Ph Do Probe Do Winkler Fdt Do Optical Salinity Secchi Depth
2-JMS099.30 3/19/2002 B 1
2-JMS099.30 3/19/2002 S 1 13.4 7.54 8.27 0.15 1
2-JMS099.30 3/19/2002 M 3 13.39 8.48 0.15
2-JMS099.30 3/19/2002 M 5 13.34 8.28 0.15
2-JMS099.30 3/19/2002 M 7 13.29 8.3 0.15
2-JMS099.30 3/19/2002 M 9 13.28 8.27 0.15
2-JMS099.30 3/19/2002 M 11 13.27 8.36 0.15
2-JMS099.30 3/19/2002 B 12 13.26 7.5 8.19 0.15
2-JMS099.30 4/16/2002 S 0.1
2-JMS099.30 4/16/2002 M 0.5
2-JMS099.30 4/16/2002 S 1 21.7 7.4 7.91 0.8 1.5
2-JMS099.30 4/16/2002 M 1
2-JMS099.30 4/16/2002 M 1.5
2-JMS099.30 4/16/2002 M 2
2-JMS099.30 4/16/2002 M 2.5
2-JMS099.30 4/16/2002 M 3 21.21 7.79 0.8
2-JMS099.30 4/16/2002 M 3.5
2-JMS099.30 4/16/2002 M 4
2-JMS099.30 4/16/2002 B 4.5
2-JMS099.30 4/16/2002 M 5 21.05 7.81 0.8
2-JMS099.30 4/16/2002 M 7 20.86 7.79 0.8
2-JMS099.30 4/16/2002 B 8 20.78 7.35 7.68 0.8
2-JMS099.30 5/30/2002 S 0.1
2-JMS099.30 5/30/2002 M 0.5
2-JMS099.30 5/30/2002 S 1 26.41 8.19 8.12 0 0.9
2-JMS099.30 5/30/2002 M 1
2-JMS099.30 5/30/2002 M 1.5
2-JMS099.30 5/30/2002 M 2
2-JMS099.30 5/30/2002 B 2.5
2-JMS099.30 5/30/2002 M 3 26.01 7.99 7.67 0
2-JMS099.30 5/30/2002 M 5 25.44 7.74 7.25 0
2-JMS099.30 5/30/2002 M 7 25.31 7.6 6.54 0
2-JMS099.30 5/30/2002 M 9 25.32 7.52 6.53 0
2-JMS099.30 5/30/2002 B 10 25.31 7.48 6.43 0
2-JMS099.30 6/25/2002 S 0.1
2-JMS099.30 6/25/2002 M 0.5
2-JMS099.30 6/25/2002 M 1
2-JMS099.30 6/25/2002 S 1 31.26 8.19 0 0.4
2-JMS099.30 6/25/2002 M 1.5
2-JMS099.30 6/25/2002 B 2
2-JMS099.30 6/25/2002 M 3 30.54 7.94 0
2-JMS099.30 6/25/2002 M 5 30.51 7.94 0
2-JMS099.30 6/25/2002 M 7 30.33 7.89 0
2-JMS099.30 6/25/2002 M 9 29.94 7.81 0
2-JMS099.30 6/25/2002 B 10 29.94 7.73 0
2-JMS099.30 7/23/2002 S 0.1
2-JMS099.30 7/23/2002 M 0.5
2-JMS099.30 7/23/2002 M 1
2-JMS099.30 7/23/2002 S 1 32.08 7.86 7.89 0 0.9
2-JMS099.30 7/23/2002 M 1.5
2-JMS099.30 7/23/2002 M 2
2-JMS099.30 7/23/2002 M 2.5
2-JMS099.30 7/23/2002 M 3 31.05 7.64 6.8 0
2-JMS099.30 7/23/2002 B 3
2-JMS099.30 7/23/2002 M 5 30.94 7.62 6.77 0
2-JMS099.30 7/23/2002 M 7 30.7 7.56 6.68 0
2-JMS099.30 7/23/2002 M 9 30.68 7.59 6.69 0
2-JMS099.30 7/23/2002 M 11 30.74 7.58 4.35 0
2-JMS099.30 7/23/2002 B 12 30.6 7.2 4.35 0
2-JMS099.30 8/13/2002 S 0.1
2-JMS099.30 8/13/2002 M 0.5
2-JMS099.30 8/13/2002 S 1 30.51 7.92 7.55 0 0.9
2-JMS099.30 8/13/2002 M 1
2-JMS099.30 8/13/2002 M 1.5
2-JMS099.30 8/13/2002 M 2
2-JMS099.30 8/13/2002 M 2.5
2-JMS099.30 8/13/2002 M 3 30.11 7.81 7.14 0
2-JMS099.30 8/13/2002 B 3.5
2-JMS099.30 8/13/2002 M 5 29.67 7.68 6.73 0
2-JMS099.30 8/13/2002 M 7 29.64 7.69 6.76 0
2-JMS099.30 8/13/2002 M 9 29.62 7.68 6.85 0
2-JMS099.30 8/13/2002 B 11 29.64 7.69 6.86 0
2-JMS099.30 9/24/2002 S 0.1
2-JMS099.30 9/24/2002 M 0.5
2-JMS099.30 9/24/2002 M 1



Station ID Collection Date Depth Desc Depth Temp Celcius Field Ph Do Probe Do Winkler Fdt Do Optical Salinity Secchi Depth
2-JMS099.30 9/24/2002 S 1 28.76 7.85 7.76 0 0.8
2-JMS099.30 9/24/2002 M 1.5
2-JMS099.30 9/24/2002 B 2
2-JMS099.30 9/24/2002 M 3 28.19 7.45 6.34 0
2-JMS099.30 9/24/2002 M 5 28.06 7.38 6.26 0
2-JMS099.30 9/24/2002 M 7 27.92 7.37 6.36 0
2-JMS099.30 9/24/2002 B 9 27.75 7.37 6.61 0
2-JMS099.30 10/22/2002 S 0.1
2-JMS099.30 10/22/2002 M 0.5
2-JMS099.30 10/22/2002 M 1
2-JMS099.30 10/22/2002 M 1.5
2-JMS099.30 10/22/2002 M 2
2-JMS099.30 10/22/2002 M 2.5
2-JMS099.30 10/22/2002 M 3
2-JMS099.30 10/22/2002 B 3.5
2-JMS099.30 10/22/2002 S 1 17.65 7.8 7.65 0 1.5
2-JMS099.30 10/22/2002 M 3 17.68 7.77 7.68 0
2-JMS099.30 10/22/2002 M 5 17.33 7.78 7.5 0
2-JMS099.30 10/22/2002 M 7 17.39 7.79 7.31 0
2-JMS099.30 10/22/2002 M 9 17.34 7.8 7.44 0
2-JMS099.30 10/22/2002 B 10 17.3 7.8 7.61 0
2-JMS099.30 11/19/2002 S 0.1
2-JMS099.30 11/19/2002 M 0.5
2-JMS099.30 11/19/2002 B 1
2-JMS099.30 11/19/2002 S 1 10.01 7.05 12.35 0 0.4
2-JMS099.30 11/19/2002 M 3 10.01 7.06 11.65 0
2-JMS099.30 11/19/2002 M 5 10.01 7.05 12.32 0
2-JMS099.30 11/19/2002 M 7 10.01 7.05 13.17 0
2-JMS099.30 11/19/2002 M 9 10.03 7.05 11.83 0
2-JMS099.30 11/19/2002 B 10 10.03 7.05 12.04 0
2-JMS099.30 12/10/2002 S 0.1
2-JMS099.30 12/10/2002 M 0.5
2-JMS099.30 12/10/2002 M 1
2-JMS099.30 12/10/2002 S 1 2.53 7.46 14.38 0 2.5
2-JMS099.30 12/10/2002 M 1.5
2-JMS099.30 12/10/2002 B 2
2-JMS099.30 12/10/2002 M 3 2.53 7.46 15.45 0
2-JMS099.30 12/10/2002 M 5 2.52 7.45 14.58 0
2-JMS099.30 12/10/2002 M 7 2.53 7.46 15.41 0
2-JMS099.30 12/10/2002 B 9 2.54 7.46 14.97 0
2-JMS099.30 1/21/2003 S 0.1
2-JMS099.30 1/21/2003 M 0.5
2-JMS099.30 1/21/2003 M 1
2-JMS099.30 1/21/2003 S 1 1.48 7.68 15.03 0 1.4
2-JMS099.30 1/21/2003 M 1.5
2-JMS099.30 1/21/2003 M 2
2-JMS099.30 1/21/2003 B 2.5
2-JMS099.30 1/21/2003 M 3 1.48 7.55 15.18 0
2-JMS099.30 1/21/2003 M 5 1.49 7.6 14.98 0
2-JMS099.30 1/21/2003 M 7 1.49 7.56 15.37 0
2-JMS099.30 1/21/2003 B 9 1.49 7.54 15.14 0
2-JMS099.30 2/25/2003 S 0.1
2-JMS099.30 2/25/2003 S 1 4.46 6.8 12.9 0 0.1
2-JMS099.30 2/25/2003 M 2 4.46 6.81 12.79 0
2-JMS099.30 2/25/2003 M 3 4.46 6.72 12.79 0
2-JMS099.30 2/25/2003 M 4 4.46 6.96 12.69 0
2-JMS099.30 2/25/2003 B 5 4.46 6.85 12.67 0
2-JMS099.30 3/18/2003 S 0.1
2-JMS099.30 3/18/2003 M 0.5
2-JMS099.30 3/18/2003 S 1 11.73 7.8 10.35 0 0.1
2-JMS099.30 3/18/2003 M 1
2-JMS099.30 3/18/2003 M 1.5
2-JMS099.30 3/18/2003 M 2
2-JMS099.30 3/18/2003 M 3 11.47 7.77 10.8 0
2-JMS099.30 3/18/2003 M 5 11.27 7.75 10.63 0
2-JMS099.30 3/18/2003 M 7 11.45 7.75 10.85 0
2-JMS099.30 3/18/2003 M 9 11.31 7.74 10.95 0
2-JMS099.30 3/18/2003 M 11 11.23 7.74 10.96 0
2-JMS099.30 3/18/2003 B 12 11.2 7.74 10.98 0
2-JMS099.30 4/15/2003 S 1 13.31 6.86 11.27 0
2-JMS099.30 4/15/2003 B 3 13.4 7.35 11.23 0
2-JMS099.30 5/27/2003 S 0.1
2-JMS099.30 5/27/2003 S 1 17.21 6.9 9.37 0 0.5
2-JMS099.30 5/27/2003 M 3 17.32 6.85 9.36 0
2-JMS099.30 5/27/2003 M 5 17.22 6.94 9 0



Station ID Collection Date Depth Desc Depth Temp Celcius Field Ph Do Probe Do Winkler Fdt Do Optical Salinity Secchi Depth
2-JMS099.30 5/27/2003 B 6 17.22 6.96 9.04 0
2-JMS099.30 6/24/2003 S 0.1
2-JMS099.30 6/24/2003 M 0.5
2-JMS099.30 6/24/2003 S 1 21.07 7.59 8.35 0 0.6
2-JMS099.30 6/24/2003 M 1
2-JMS099.30 6/24/2003 M 1.5
2-JMS099.30 6/24/2003 M 2
2-JMS099.30 6/24/2003 M 3 21.04 7.58 8.36 0
2-JMS099.30 6/24/2003 M 5 21.03 7.58 8.37 0
2-JMS099.30 6/24/2003 M 7 21.07 7.57 8.43 0
2-JMS099.30 6/24/2003 M 9 21.06 7.57 8.55 0
2-JMS099.30 6/24/2003 M 11 21.07 7.58 8.67 0
2-JMS099.30 6/24/2003 B 12 21.06 7.58 8.66 0
2-JMS099.30 7/15/2003 S 0.1
2-JMS099.30 7/15/2003 M 0.5
2-JMS099.30 7/15/2003 S 1 27.76 8.25 8.89 0 0.6
2-JMS099.30 7/15/2003 M 1
2-JMS099.30 7/15/2003 M 1.5
2-JMS099.30 7/15/2003 M 2
2-JMS099.30 7/15/2003 M 2.5
2-JMS099.30 7/15/2003 M 3 27.18 7.81 7.91 0
2-JMS099.30 7/15/2003 M 5 27.07 7.72 7.77 0
2-JMS099.30 7/15/2003 B 7 26.95 7.67 7.71 0
2-JMS099.30 8/26/2003 S 0.1
2-JMS099.30 8/26/2003 M 0.5
2-JMS099.30 8/26/2003 S 1 29.41 8.19 8.41 0 0.7
2-JMS099.30 8/26/2003 M 1
2-JMS099.30 8/26/2003 M 1.5
2-JMS099.30 8/26/2003 M 2
2-JMS099.30 8/26/2003 M 2.5
2-JMS099.30 8/26/2003 M 3 28.45 7.99 7.82 0
2-JMS099.30 8/26/2003 B 3
2-JMS099.30 8/26/2003 M 5 28.1 7.83 7.48 0
2-JMS099.30 8/26/2003 M 7 28 7.78 7.33 0
2-JMS099.30 8/26/2003 M 9 27.97 7.78 7.24 0
2-JMS099.30 8/26/2003 M 11 27.95 7.77 7.15 0
2-JMS099.30 8/26/2003 B 12 27.95 7.77 7.2 0
2-JMS099.30 9/24/2003 S 0.1
2-JMS099.30 9/24/2003 S 1 21.04 7.2 8.81 0 0.2
2-JMS099.30 9/24/2003 B 3 21.01 7.31 8.69 0
2-JMS099.30 10/28/2003 S 0.1
2-JMS099.30 10/28/2003 B 0.5
2-JMS099.30 10/28/2003 S 1 15.22 7.71 9.56 0 1
2-JMS099.30 10/28/2003 M 3 15.22 7.71 9.56 0
2-JMS099.30 10/28/2003 M 5 15.23 7.7 9.47 0
2-JMS099.30 10/28/2003 M 7 15.23 7.7 9.55 0
2-JMS099.30 10/28/2003 B 9 15.19 7.69 9.78 0
2-JMS099.30 11/18/2003 S 0.1
2-JMS099.30 11/18/2003 M 0.5
2-JMS099.30 11/18/2003 S 1 10.4 7.57 10.34 0 0.5
2-JMS099.30 11/18/2003 M 1
2-JMS099.30 11/18/2003 B 1.5
2-JMS099.30 11/18/2003 M 3 10.4 7.53 10.58 0
2-JMS099.30 11/18/2003 M 5 10.39 7.51 10.55 0
2-JMS099.30 11/18/2003 M 7 10.38 7.49 10.44 0
2-JMS099.30 11/18/2003 M 9 10.36 7.5 10.31 0
2-JMS099.30 11/18/2003 M 11 10.4 7.5 10.31 0
2-JMS099.30 11/18/2003 B 12 10.41 7.5 10.37 0
2-JMS099.30 12/16/2003 S 0.1
2-JMS099.30 12/16/2003 M 0.5
2-JMS099.30 12/16/2003 M 1
2-JMS099.30 12/16/2003 S 1 4.23 7.26 12.72 0 0.4
2-JMS099.30 12/16/2003 M 3 4.21 7.24 12.5 0
2-JMS099.30 12/16/2003 M 5 4.21 7.22 12.58 0
2-JMS099.30 12/16/2003 M 7 4.22 7.2 12.7 0
2-JMS099.30 12/16/2003 M 9 4.24 7.21 12.55 0
2-JMS099.30 12/16/2003 B 10 4.26 7.21 12.66 0
2-JMS099.30 2/25/2004 S 0.1
2-JMS099.30 2/25/2004 M 0.5
2-JMS099.30 2/25/2004 M 1
2-JMS099.30 2/25/2004 S 1 6.37 7.67 12.32 0 1.3
2-JMS099.30 2/25/2004 M 1.5
2-JMS099.30 2/25/2004 M 2
2-JMS099.30 2/25/2004 M 2.5
2-JMS099.30 2/25/2004 M 3 6.36 7.67 12.33 0



Station ID Collection Date Depth Desc Depth Temp Celcius Field Ph Do Probe Do Winkler Fdt Do Optical Salinity Secchi Depth
2-JMS099.30 2/25/2004 M 3.5
2-JMS099.30 2/25/2004 M 4
2-JMS099.30 2/25/2004 M 4.5
2-JMS099.30 2/25/2004 M 5 6.36 7.64 12.33 0
2-JMS099.30 2/25/2004 M 7 6.37 7.65 12.35 0
2-JMS099.30 2/25/2004 B 9 6.39 7.64 12.41 0
2-JMS099.30 3/23/2004 S 0.1
2-JMS099.30 3/23/2004 M 0.5
2-JMS099.30 3/23/2004 S 1 11.69 8.29 10.84 0
2-JMS099.30 3/23/2004 M 1
2-JMS099.30 3/23/2004 M 1.5
2-JMS099.30 3/23/2004 M 2
2-JMS099.30 3/23/2004 M 2.5
2-JMS099.30 3/23/2004 M 3 11.55 8.26 10.93 0
2-JMS099.30 3/23/2004 M 3.5
2-JMS099.30 3/23/2004 M 4
2-JMS099.30 3/23/2004 M 5 11.7 8.27 10.81 0
2-JMS099.30 3/23/2004 M 7 11.66 8.27 10.95 0
2-JMS099.30 3/23/2004 B 8 11.64 8.25 11.17 0
2-JMS099.30 4/20/2004 S 0.1
2-JMS099.30 4/20/2004 M 0.5
2-JMS099.30 4/20/2004 M 1
2-JMS099.30 4/20/2004 S 1 17.16 7.32 9.41 0 0.7
2-JMS099.30 4/20/2004 M 1.5
2-JMS099.30 4/20/2004 B 2
2-JMS099.30 4/20/2004 M 3 16.91 7.32 9.39 0
2-JMS099.30 4/20/2004 M 5 16.85 7.32 9.49 0
2-JMS099.30 4/20/2004 B 7 16.83 7.33 9.52 0
2-JMS099.30 5/18/2004 S 0.1
2-JMS099.30 5/18/2004 M 0.5
2-JMS099.30 5/18/2004 S 1 7.43
2-JMS099.30 5/18/2004 M 1
2-JMS099.30 5/18/2004 M 1.5
2-JMS099.30 5/18/2004 M 2
2-JMS099.30 5/18/2004 M 2.5
2-JMS099.30 5/18/2004 M 3 7.45
2-JMS099.30 5/18/2004 M 3.5
2-JMS099.30 5/18/2004 M 5 7.39
2-JMS099.30 5/18/2004 M 7 7.38
2-JMS099.30 5/18/2004 M 9 7.32
2-JMS099.30 5/18/2004 B 11 7.3
2-JMS099.30 6/15/2004 S 0.1
2-JMS099.30 6/15/2004 M 0.5
2-JMS099.30 6/15/2004 M 1
2-JMS099.30 6/15/2004 S 1 26.02 7.37 7.75 0 0.8
2-JMS099.30 6/15/2004 M 1.5
2-JMS099.30 6/15/2004 M 2
2-JMS099.30 6/15/2004 M 2.5
2-JMS099.30 6/15/2004 M 3 24.96 7.37 7.59 0
2-JMS099.30 6/15/2004 M 5 24.9 7.33 7.51 0
2-JMS099.30 6/15/2004 M 7 24.79 7.33 7.47 0
2-JMS099.30 6/15/2004 M 9 24.69 7.34 7.4 0
2-JMS099.30 6/15/2004 B 11 24.65 7.34 7.32 0
2-JMS099.30 7/20/2004 S 0.1
2-JMS099.30 7/20/2004 M 0.5
2-JMS099.30 7/20/2004 M 1
2-JMS099.30 7/20/2004 S 1 28.35 7.78 7.2 0 0.9
2-JMS099.30 7/20/2004 M 1.5
2-JMS099.30 7/20/2004 M 2
2-JMS099.30 7/20/2004 M 3 27.7 7.67 6.8 0
2-JMS099.30 7/20/2004 M 5 27.63 7.67 6.49 0
2-JMS099.30 7/20/2004 M 7 27.6 7.68 6.78 0
2-JMS099.30 7/20/2004 M 9 27.57 7.66 6.64 0
2-JMS099.30 7/20/2004 B 11 27.58 7.65 6.45 0
2-JMS099.30 8/17/2004 S 1 22.91 7.14 6.97 0 0.3
2-JMS099.30 8/17/2004 M 3 22.92 7.12 6.93 0
2-JMS099.30 8/17/2004 M 5 22.89 7.12 7.23 0
2-JMS099.30 8/17/2004 B 6 22.9 7.13 7.2 0
2-JMS099.30 9/21/2004 S 0.1
2-JMS099.30 9/21/2004 M 0.5
2-JMS099.30 9/21/2004 M 1
2-JMS099.30 9/21/2004 S 1 20.53 7.56 8.55 0 0.4
2-JMS099.30 9/21/2004 B 1.5
2-JMS099.30 9/21/2004 M 3 20.52 7.55 8.54 0
2-JMS099.30 9/21/2004 M 5 20.52 7.55 8.51 0



Station ID Collection Date Depth Desc Depth Temp Celcius Field Ph Do Probe Do Winkler Fdt Do Optical Salinity Secchi Depth
2-JMS099.30 9/21/2004 M 7 20.48 7.56 8.63 0
2-JMS099.30 9/21/2004 M 9 20.47 7.55 8.57 0
2-JMS099.30 9/21/2004 M 11 20.46 7.64 8.65 0
2-JMS099.30 9/21/2004 B 12 20.47 7.63 8.64 0
2-JMS099.30 10/19/2004 S 0.1
2-JMS099.30 10/19/2004 M 0.5
2-JMS099.30 10/19/2004 M 1
2-JMS099.30 10/19/2004 S 1 15.56 7.75 9.07 0 0.9
2-JMS099.30 10/19/2004 M 1.5
2-JMS099.30 10/19/2004 M 2
2-JMS099.30 10/19/2004 M 3 15.56 7.75 9.12 0
2-JMS099.30 10/19/2004 M 5 15.54 7.71 9.26 0
2-JMS099.30 10/19/2004 M 7 15.48 7.68 9.35 0
2-JMS099.30 10/19/2004 B 9 15.42 7.69 9.56 0
2-JMS099.30 11/16/2004 S 1 9.19 7.47 11.32 0 0.4
2-JMS099.30 11/16/2004 M 3 9.17 7.49 11.32 0
2-JMS099.30 11/16/2004 M 5 9.19 7.49 11.33 0
2-JMS099.30 11/16/2004 M 7 9.16 7.48 11.35 0
2-JMS099.30 11/16/2004 M 9 9.12 7.39 11.43 0
2-JMS099.30 11/16/2004 M 11 9.13 7.38 11.42 0
2-JMS099.30 11/16/2004 B 12 9.14 7.44 11.49 0
2-JMS099.30 12/14/2004 S 0.1
2-JMS099.30 12/14/2004 M 0.5
2-JMS099.30 12/14/2004 S 1 8.29 7.74 11.33 0 0.6
2-JMS099.30 12/14/2004 B 1
2-JMS099.30 12/14/2004 M 3 8.29 7.72 11.36 0
2-JMS099.30 12/14/2004 M 5 8.28 7.73 11.27 0
2-JMS099.30 12/14/2004 M 7 8.28 7.71 11.3 0
2-JMS099.30 12/14/2004 B 8 8.29 7.73 11.51 0
2-JMS099.30 1/26/2005 S 1 1.26 7.66 13.83 0 0.9
2-JMS099.30 1/26/2005 M 3 1.27 7.66 13.81 0
2-JMS099.30 1/26/2005 M 5 1.27 7.65 13.75 0
2-JMS099.30 1/26/2005 M 7 1.31 7.63 13.9 0
2-JMS099.30 1/26/2005 M 9 1.31 7.63 13.93 0
2-JMS099.30 1/26/2005 M 11 1.35 7.66 13.96 0
2-JMS099.30 1/26/2005 B 12 1.33 7.7 14.13 0
2-JMS099.30 2/15/2005 S 0.1
2-JMS099.30 2/15/2005 M 0.5
2-JMS099.30 2/15/2005 M 1
2-JMS099.30 2/15/2005 S 1 7.23 7.81 11.88 0 1.8
2-JMS099.30 2/15/2005 M 1.5
2-JMS099.30 2/15/2005 M 2
2-JMS099.30 2/15/2005 M 2.5
2-JMS099.30 2/15/2005 M 3 7.2 7.75 11.89 0
2-JMS099.30 2/15/2005 M 3.5
2-JMS099.30 2/15/2005 M 4
2-JMS099.30 2/15/2005 M 5 7.1 7.78 11.85 0
2-JMS099.30 2/15/2005 M 7 7.17 7.8 11.87 0
2-JMS099.30 2/15/2005 M 9 7.17 7.76 11.91 0
2-JMS099.30 2/15/2005 B 11 7.13 7.8 12.03 0
2-JMS099.30 3/22/2005 S 0.1
2-JMS099.30 3/22/2005 M 0.5
2-JMS099.30 3/22/2005 S 1 11.92 8.57 11.29 0 1.5
2-JMS099.30 3/22/2005 M 1
2-JMS099.30 3/22/2005 M 1.5
2-JMS099.30 3/22/2005 M 2
2-JMS099.30 3/22/2005 M 2.5
2-JMS099.30 3/22/2005 M 3 11.5 8.5 11.26 0
2-JMS099.30 3/22/2005 M 3.5
2-JMS099.30 3/22/2005 M 4
2-JMS099.30 3/22/2005 B 4.5
2-JMS099.30 3/22/2005 M 5 11.22 8.55 11.47 0
2-JMS099.30 3/22/2005 M 7 11.16 8.5 11.41 0
2-JMS099.30 3/22/2005 M 9 11.15 8.51 11.52 0
2-JMS099.30 3/22/2005 B 11 11.12 8.54 11.78 0
2-JMS099.30 4/19/2005 S 0.1
2-JMS099.30 4/19/2005 M 0.5
2-JMS099.30 4/19/2005 M 1
2-JMS099.30 4/19/2005 S 1 17.8 8.09 9.41 0 0.8
2-JMS099.30 4/19/2005 M 1.5
2-JMS099.30 4/19/2005 M 2
2-JMS099.30 4/19/2005 B 2.5
2-JMS099.30 4/19/2005 M 3 17.4 8 9.6 0
2-JMS099.30 4/19/2005 M 5 17.2 7.94 9.6 0
2-JMS099.30 4/19/2005 M 7 17 7.92 9.6 0



Station ID Collection Date Depth Desc Depth Temp Celcius Field Ph Do Probe Do Winkler Fdt Do Optical Salinity Secchi Depth
2-JMS099.30 4/19/2005 M 9 16.8 7.85 9.79 0
2-JMS099.30 4/19/2005 M 11 16.1 7.82 9.87 0
2-JMS099.30 4/19/2005 B 12 16.1 7.84 9.95 0
2-JMS099.30 5/24/2005 S 0.1
2-JMS099.30 5/24/2005 M 0.5
2-JMS099.30 5/24/2005 M 1
2-JMS099.30 5/24/2005 S 1 21.01 7.22 7.51 0.7
2-JMS099.30 5/24/2005 M 3 21.06 7.47 7.71 0
2-JMS099.30 5/24/2005 M 5 21.02 7.45 7.69 0
2-JMS099.30 5/24/2005 M 7 21 7.43 7.76
2-JMS099.30 5/24/2005 M 9 20.97 7.41 7.75 0
2-JMS099.30 5/24/2005 B 11 20.97 7.51 7.75 0
2-JMS099.30 6/21/2005 S 0.1
2-JMS099.30 6/21/2005 M 0.5
2-JMS099.30 6/21/2005 M 1
2-JMS099.30 6/21/2005 S 1 27.6 7.68 6.77 0 0.8
2-JMS099.30 6/21/2005 M 1.5
2-JMS099.30 6/21/2005 M 2
2-JMS099.30 6/21/2005 M 3 27.4 7.62 6.48 0
2-JMS099.30 6/21/2005 M 5 27.2 7.58 6.33 0
2-JMS099.30 6/21/2005 M 7 27.2 7.57 6.31 0
2-JMS099.30 6/21/2005 M 9 27.2 7.54 6.29 0
2-JMS099.30 6/21/2005 B 10 27.1 7.52 6.32 0
2-JMS099.30 7/19/2005 S 0.1
2-JMS099.30 7/19/2005 S 0.3
2-JMS099.30 7/19/2005 M 0.5
2-JMS099.30 7/19/2005 S 1 31.19 7.68 6.97 0 0.8
2-JMS099.30 7/19/2005 M 1
2-JMS099.30 7/19/2005 M 1.5
2-JMS099.30 7/19/2005 M 2
2-JMS099.30 7/19/2005 M 2.5
2-JMS099.30 7/19/2005 M 3 30.74 7.62 6.69 0
2-JMS099.30 7/19/2005 M 3.5
2-JMS099.30 7/19/2005 B 4
2-JMS099.30 7/19/2005 M 5 30.66 7.59 6.58 0
2-JMS099.30 7/19/2005 M 7 30.53 7.54 6.44 0
2-JMS099.30 7/19/2005 M 9 30.49 7.51 6.48 0
2-JMS099.30 7/19/2005 M 11 30.49 7.44 6.3 0
2-JMS099.30 7/19/2005 B 12 30.46 7.44 6.35 0
2-JMS099.30 8/23/2005 S 0.1
2-JMS099.30 8/23/2005 S 0.3
2-JMS099.30 8/23/2005 M 0.5
2-JMS099.30 8/23/2005 M 1
2-JMS099.30 8/23/2005 S 1 29.9 7.36 6.22 0 1
2-JMS099.30 8/23/2005 M 1.5
2-JMS099.30 8/23/2005 M 2
2-JMS099.30 8/23/2005 M 2.5
2-JMS099.30 8/23/2005 M 3 29.8 7.4 6.01 0
2-JMS099.30 8/23/2005 M 5 29.8 7.4 6.06 0
2-JMS099.30 8/23/2005 M 7 29.9 7.48 6.13 0
2-JMS099.30 8/23/2005 M 9 29.8 7.43 6.09 0
2-JMS099.30 8/23/2005 B 10 29.8 7.43 6.06 0
2-JMS099.30 9/20/2005 S 0.1
2-JMS099.30 9/20/2005 M 0.5
2-JMS099.30 9/20/2005 M 1
2-JMS099.30 9/20/2005 S 1 27.9 7.8 7.7 0 0.7
2-JMS099.30 9/20/2005 M 1.5
2-JMS099.30 9/20/2005 M 3 27.5 7.63 7.06 0
2-JMS099.30 9/20/2005 M 5 27.5 7.63 7.14 0
2-JMS099.30 9/20/2005 M 7 27.6 7.77 7.34 0
2-JMS099.30 9/20/2005 M 9 27.6 7.71 7.23 0
2-JMS099.30 9/20/2005 M 11 27.6 7.7 7.25 0
2-JMS099.30 9/20/2005 B 12 27.6 7.72 7.24 0
2-JMS099.30 10/18/2005 S 0.3
2-JMS099.30 10/18/2005 S 1 19.1 7.31 8.43 0 1.2
2-JMS099.30 10/18/2005 M 3 19 7.38 8.34 0
2-JMS099.30 10/18/2005 M 5 18.9 7.41 8.3 0
2-JMS099.30 10/18/2005 M 7 18.9 7.41 8.19 0
2-JMS099.30 10/18/2005 M 9 18.9 7.42 7.75 0
2-JMS099.30 10/18/2005 M 11 18.9 7.38 6.08 0
2-JMS099.30 10/18/2005 B 12 19 7.36 4.54 0
2-JMS099.30 11/15/2005 S 0.3 7.67 9.22
2-JMS099.30 11/15/2005 S 0.1
2-JMS099.30 11/15/2005 M 0.5
2-JMS099.30 11/15/2005 S 1 15.4 7.67 9.22 0 1



Station ID Collection Date Depth Desc Depth Temp Celcius Field Ph Do Probe Do Winkler Fdt Do Optical Salinity Secchi Depth
2-JMS099.30 11/15/2005 M 1
2-JMS099.30 11/15/2005 M 1.5
2-JMS099.30 11/15/2005 M 2
2-JMS099.30 11/15/2005 M 2.5
2-JMS099.30 11/15/2005 B 3
2-JMS099.30 11/15/2005 M 3 14.9 7.65 9.17 0
2-JMS099.30 11/15/2005 M 5 14.9 7.65 9.16 0
2-JMS099.30 11/15/2005 M 7 14.7 7.61 9.13 0
2-JMS099.30 11/15/2005 M 9 14.7 7.56 9.03 0
2-JMS099.30 11/15/2005 M 11 14.7 7.56 8.97 0
2-JMS099.30 11/15/2005 B 12 14.7 7.59 9.01 0
2-JMS099.30 12/13/2005 S 1
2-JMS099.30 12/13/2005 S 0.3 4.05 7.21 12.8
2-JMS099.30 12/21/2005 S 0.1
2-JMS099.30 12/21/2005 M 0.5
2-JMS099.30 12/21/2005 S 1 3.91 7.49 13.06 0 0.6
2-JMS099.30 12/21/2005 M 1
2-JMS099.30 12/21/2005 M 1.5
2-JMS099.30 12/21/2005 B 2
2-JMS099.30 12/21/2005 M 3 3.91 7.51 13.02 0
2-JMS099.30 12/21/2005 M 5 3.91 7.51 12.96 0
2-JMS099.30 12/21/2005 M 7 3.91 7.48 12.95 0
2-JMS099.30 12/21/2005 M 9 3.92 7.45 12.92 0
2-JMS099.30 12/21/2005 B 11 3.94 7.45 12.9 0
2-JMS099.30 1/17/2006 S 0
2-JMS099.30 1/17/2006 S 0.1
2-JMS099.30 1/17/2006 M 0.5
2-JMS099.30 1/17/2006 M 1
2-JMS099.30 1/17/2006 S 1 5.9 7.47 12.52 0 0.4
2-JMS099.30 1/17/2006 M 3 5.9 7.46 12.57 0
2-JMS099.30 1/17/2006 M 5 5.9 7.44 12.61 0
2-JMS099.30 1/17/2006 M 7 5.9 7.33 12.64 0
2-JMS099.30 1/17/2006 M 9 5.9 7.26 12.63 0
2-JMS099.30 1/17/2006 B 10 5.9 7.26 12.67 0
2-JMS099.30 1/17/2006 S 0
2-JMS099.30 2/21/2006 S 0.1
2-JMS099.30 2/21/2006 M 0.5
2-JMS099.30 2/21/2006 S 1 6.4 7.5 12.9 0 2
2-JMS099.30 2/21/2006 M 1
2-JMS099.30 2/21/2006 M 1.5
2-JMS099.30 2/21/2006 M 2
2-JMS099.30 2/21/2006 M 2.5
2-JMS099.30 2/21/2006 M 3 6.3 7.61 12.91 0
2-JMS099.30 2/21/2006 M 3.5
2-JMS099.30 2/21/2006 B 4 6.3 7.5 13 0
2-JMS099.30 2/21/2006 M 4
2-JMS099.30 2/21/2006 M 4.5
2-JMS099.30 2/21/2006 M 5
2-JMS099.30 2/21/2006 B 5.5
2-JMS099.30 3/20/2006 S 0.1
2-JMS099.30 3/20/2006 M 0.5
2-JMS099.30 3/20/2006 S 1 12.9 7.9 10.1 1.7
2-JMS099.30 3/20/2006 M 1
2-JMS099.30 3/20/2006 M 1.5
2-JMS099.30 3/20/2006 M 2
2-JMS099.30 3/20/2006 M 2.5
2-JMS099.30 3/20/2006 M 3 12.9 7.9 10.1
2-JMS099.30 3/20/2006 M 3.5
2-JMS099.30 3/20/2006 M 5 12.8 7.9 10.1
2-JMS099.30 3/20/2006 M 7 12.8 7.9 10.1
2-JMS099.30 3/20/2006 M 9 12.8 7.9 10.2
2-JMS099.30 3/20/2006 B 11 12.8 7.8 10.2
2-JMS099.30 4/26/2006 S 0.1
2-JMS099.30 4/26/2006 M 0.5
2-JMS099.30 4/26/2006 S 1 21.4 7.5 7.6 0 1.4
2-JMS099.30 4/26/2006 M 1
2-JMS099.30 4/26/2006 M 1.5
2-JMS099.30 4/26/2006 M 2
2-JMS099.30 4/26/2006 M 2.5
2-JMS099.30 4/26/2006 B 3
2-JMS099.30 4/26/2006 M 3 21.3 7.5 7.6 0
2-JMS099.30 4/26/2006 M 5 21.3 7.5 7.6 0
2-JMS099.30 4/26/2006 M 7 21.2 7.5 7.6 0
2-JMS099.30 4/26/2006 M 9 21.2 7.5 7.7 0
2-JMS099.30 4/26/2006 B 11 21.2 7.5 7.6 0



Station ID Collection Date Depth Desc Depth Temp Celcius Field Ph Do Probe Do Winkler Fdt Do Optical Salinity Secchi Depth
2-JMS099.30 5/15/2006 S 0.1
2-JMS099.30 5/15/2006 M 0.5
2-JMS099.30 5/15/2006 S 1 21 7.8 7.2 0 1
2-JMS099.30 5/15/2006 M 1
2-JMS099.30 5/15/2006 M 1.5
2-JMS099.30 5/15/2006 M 2
2-JMS099.30 5/15/2006 M 2.5
2-JMS099.30 5/15/2006 M 3 21.1 7.7 7.2 0
2-JMS099.30 5/15/2006 M 3.5
2-JMS099.30 5/15/2006 M 4
2-JMS099.30 5/15/2006 B 4.5
2-JMS099.30 5/15/2006 M 5 20.9 7.7 7.2 0
2-JMS099.30 5/15/2006 B 6 20.9 7.7 7.1 0
2-JMS099.30 6/21/2006 S 0.3 27.8 7.6 7.2 0
2-JMS099.30 6/29/2006 S 0.1
2-JMS099.30 6/29/2006 S 1
2-JMS099.30 7/24/2006 S 0.1
2-JMS099.30 7/24/2006 M 0.5
2-JMS099.30 7/24/2006 S 1 30.5 7.6 6.2 0
2-JMS099.30 7/24/2006 M 1
2-JMS099.30 7/24/2006 M 1.5
2-JMS099.30 7/24/2006 M 2
2-JMS099.30 7/24/2006 M 2.5
2-JMS099.30 7/24/2006 M 3 30 7.5 5.8 0
2-JMS099.30 7/24/2006 B 3.5
2-JMS099.30 7/24/2006 M 5 29.5 7.5 5.7 0
2-JMS099.30 7/24/2006 M 7 29.3 7.5 5.6 0
2-JMS099.30 7/24/2006 M 9 29.3 7.5 5.7 0
2-JMS099.30 7/24/2006 B 10 29.3 7.5 5.7 0
2-JMS099.30 8/22/2006 S 0.1
2-JMS099.30 8/22/2006 M 0.5
2-JMS099.30 8/22/2006 S 1 31.3 7.7 7.3 0 0.6
2-JMS099.30 8/22/2006 B 1
2-JMS099.30 8/22/2006 M 3 30.5 7.6 7.1 0
2-JMS099.30 8/22/2006 M 5 29.9 7.6 6.9 0
2-JMS099.30 8/22/2006 M 7 30 7.6 7.1 0
2-JMS099.30 8/22/2006 B 9 29.6 7.4 6.3 0
2-JMS099.30 9/27/2006 S 0.1
2-JMS099.30 9/27/2006 S 1 23.3 7.6 8.2 0
2-JMS099.30 10/30/2006 S 0.1
2-JMS099.30 10/30/2006 M 0.5
2-JMS099.30 10/30/2006 M 1
2-JMS099.30 10/30/2006 S 1 11.8 7.4 10 0 0.5
2-JMS099.30 10/30/2006 M 1.5
2-JMS099.30 10/30/2006 M 3 11.8 7.4 10 0
2-JMS099.30 10/30/2006 M 5 11.8 7.4 10.1 0
2-JMS099.30 10/30/2006 M 7 11.8 7.4 10.1 0
2-JMS099.30 10/30/2006 M 9 11.8 7.4 10.2 0
2-JMS099.30 10/30/2006 B 10 11.8 7.4 10.4 0
2-JMS099.30 11/15/2006 S 0.1
2-JMS099.30 11/15/2006 M 0.5
2-JMS099.30 11/15/2006 M 1
2-JMS099.30 11/15/2006 S 1 12.7 7.3 9.7 0 0.5
2-JMS099.30 11/15/2006 M 3 12.7 7.3 9.6 0
2-JMS099.30 11/15/2006 M 5 12.6 7.3 9.7 0
2-JMS099.30 11/15/2006 M 7 12.7 7.3 9.7 0
2-JMS099.30 11/15/2006 M 9 12.7 7.3 9.8 0
2-JMS099.30 11/15/2006 B 10 12.7 7.4 9.9 0
2-JMS099.30 12/18/2006 S 1 7.5 7.2 12.2 0
2-JMS099.30 1/24/2007 S 0.1
2-JMS099.30 1/24/2007 M 0.5
2-JMS099.30 1/24/2007 S 1 5.2 7.8 12.2 0 1.3
2-JMS099.30 1/24/2007 M 1
2-JMS099.30 1/24/2007 M 1.5
2-JMS099.30 1/24/2007 M 2
2-JMS099.30 1/24/2007 M 2.5
2-JMS099.30 1/24/2007 M 3 5.2 7.8 12.2 0
2-JMS099.30 1/24/2007 M 3.5
2-JMS099.30 1/24/2007 M 4
2-JMS099.30 1/24/2007 M 4.5
2-JMS099.30 1/24/2007 M 5 5.2 7.8 12.3 0
2-JMS099.30 1/24/2007 M 7 5.2 7.8 12.2 0
2-JMS099.30 1/24/2007 M 9 5.2 7.8 12.2 0
2-JMS099.30 1/24/2007 B 10 5.2 7.8 12.3 0
2-JMS099.30 2/20/2007 S 0.1



Station ID Collection Date Depth Desc Depth Temp Celcius Field Ph Do Probe Do Winkler Fdt Do Optical Salinity Secchi Depth
2-JMS099.30 2/20/2007 M 0.5
2-JMS099.30 2/20/2007 M 1
2-JMS099.30 2/20/2007 S 1 3.3 7.5 13.1 0 0.4
2-JMS099.30 2/20/2007 M 1.5
2-JMS099.30 2/20/2007 M 2
2-JMS099.30 2/20/2007 M 3 3.2 7.5 13.1 0
2-JMS099.30 2/20/2007 M 5 3.1 7.5 13.2 0
2-JMS099.30 2/20/2007 M 7 3.1 7.5 13.3 0
2-JMS099.30 2/20/2007 B 8 3.2 7.4 13.3 0
2-JMS099.30 3/19/2007 S 0.1
2-JMS099.30 3/19/2007 M 0.5
2-JMS099.30 3/19/2007 S 1 8.3 7.2 11.6 0 0.2
2-JMS099.30 3/19/2007 M 1
2-JMS099.30 3/19/2007 M 3 8.3 7.2 11.6 0
2-JMS099.30 3/19/2007 M 5 8.3 7.2 11.5 0
2-JMS099.30 3/19/2007 M 7 8.3 7.1 11.6 0
2-JMS099.30 3/19/2007 M 9 8.3 7.1 11.6 0
2-JMS099.30 3/19/2007 B 11 8.3 7.1 11.6 0
2-JMS099.30 4/30/2007 S 1 21.3 8.1 9 0 1.2
2-JMS099.30 4/30/2007 M 3 20.1 8 8.9 0
2-JMS099.30 4/30/2007 M 5 20 7.9 8.8 0
2-JMS099.30 4/30/2007 M 7 19.9 7.9 8.8 0
2-JMS099.30 4/30/2007 M 9 19.9 7.8 8.8 0
2-JMS099.30 4/30/2007 B 10 19.9 7.8 8.9 0
2-JMS099.30 5/30/2007 S 1 27.7 7.7 7 0 1.2
2-JMS099.30 5/30/2007 M 2 27.5 7.6 6.7 0
2-JMS099.30 5/30/2007 M 3 27.2 7.5 6.4 0
2-JMS099.30 5/30/2007 M 4 27.1 7.5 6.4 0
2-JMS099.30 5/30/2007 M 5 27 7.5 6.4 0
2-JMS099.30 5/30/2007 M 6 27 7.5 6.1 0
2-JMS099.30 5/30/2007 M 7 26.9 7.5 6.1 0
2-JMS099.30 5/30/2007 M 8 26.9 7.5 6.1 0
2-JMS099.30 5/30/2007 M 9 26.9 7.5 6 0
2-JMS099.30 5/30/2007 B 10 26.9 7.5 6.1 0
2-JMS099.30 6/18/2007 S 1 26.4 7.7 7.6 0 1
2-JMS099.30 6/18/2007 M 2 25.9 7.6 7.2 0
2-JMS099.30 6/18/2007 M 3 25.6 7.5 7.1 0
2-JMS099.30 6/18/2007 M 4 25.5 7.5 7 0
2-JMS099.30 6/18/2007 M 5 25.4 7.5 7 0
2-JMS099.30 6/18/2007 M 6 25.3 7.5 7 0
2-JMS099.30 6/18/2007 M 7 25.3 7.5 6.9 0
2-JMS099.30 6/18/2007 M 8 25.3 7.4 6.9 0
2-JMS099.30 6/18/2007 M 9 25.2 7.4 6.9 0
2-JMS099.30 6/18/2007 B 10 25.2 7.4 6.9 0
2-JMS099.30 7/23/2007 S 1 28.7 7.6 6.5 7 0 1.1
2-JMS099.30 7/23/2007 M 2 28.6 7.6 6.3 6.7 0
2-JMS099.30 7/23/2007 M 3 28.6 7.6 6.2 6.5 0
2-JMS099.30 7/23/2007 M 4 28.5 7.5 6.1 6.4 0
2-JMS099.30 7/23/2007 M 5 28.5 7.5 6 6.3 0
2-JMS099.30 7/23/2007 M 6 28.5 7.5 6 6.3 0
2-JMS099.30 7/23/2007 M 7 28.4 7.5 5.9 6.2 0
2-JMS099.30 7/23/2007 M 8 28.4 7.5 5.7 6.1 0
2-JMS099.30 7/23/2007 M 9 28.4 7.5 5.7 6.1 0
2-JMS099.30 7/23/2007 M 10 28.4 7.5 5.8 6 0
2-JMS099.30 7/23/2007 B 11 28.3 7.4 5.7 5.9 0
2-JMS099.30 8/20/2007 S 1 27.7 7.1 4.1 4.3 0 0.7
2-JMS099.30 8/20/2007 M 2 27.7 7.1 4.1 4.3 0
2-JMS099.30 8/20/2007 M 3 27.7 7.1 4.1 4.3 0
2-JMS099.30 8/20/2007 M 4 27.7 7 4.2 4.3 0
2-JMS099.30 8/20/2007 M 5 27.7 7.1 4.1 4.3 0
2-JMS099.30 8/20/2007 M 6 27.7 7.1 4.1 4.3 0
2-JMS099.30 8/20/2007 M 7 27.7 7.1 4.1 4.3 0
2-JMS099.30 8/20/2007 M 8 27.7 7.1 4.2 4.3 0
2-JMS099.30 8/20/2007 B 9 27.7 7 4.2 4.3 0
2-JMS099.30 9/24/2007 S 1 29.8 8.6 10.2 0 0.6
2-JMS099.30 9/24/2007 M 2 28.1 8.3 9.4 0
2-JMS099.30 9/24/2007 M 3 27.5 8.4 10 0
2-JMS099.30 9/24/2007 M 4 26.9 8.2 9.1 0
2-JMS099.30 9/24/2007 M 5 26.7 8.2 9 0
2-JMS099.30 9/24/2007 M 6 26.7 8.1 8.7 0
2-JMS099.30 9/24/2007 M 7 25.2 7.8 7.4 0
2-JMS099.30 9/24/2007 M 8 25.1 7.8 7.4 0
2-JMS099.30 9/24/2007 M 9 25.1 7.8 7.5 0
2-JMS099.30 9/24/2007 B 10 25 7.8 7.5 0
2-JMS099.30 10/22/2007 S 1 26.3 8.4 9.4 0.5



Station ID Collection Date Depth Desc Depth Temp Celcius Field Ph Do Probe Do Winkler Fdt Do Optical Salinity Secchi Depth
2-JMS099.30 10/22/2007 M 2 25 8 8.5
2-JMS099.30 10/22/2007 M 3 24.5 8 8.3
2-JMS099.30 10/22/2007 M 4 24 7.8 7.7
2-JMS099.30 10/22/2007 M 5 23.7 7.8 7.6
2-JMS099.30 10/22/2007 M 6 23.4 7.8 7.5
2-JMS099.30 10/22/2007 M 7 23.3 7.8 7.5
2-JMS099.30 10/22/2007 M 8 23.3 7.8 7.5
2-JMS099.30 10/22/2007 M 9 23.3 7.8 7.5
2-JMS099.30 10/22/2007 M 10 23.3 7.8 7.6
2-JMS099.30 10/22/2007 B 11 23.3 7.8 7.6
2-JMS099.30 11/13/2007 S 1 11.9 7.6 9.5 0 1.4
2-JMS099.30 11/13/2007 M 2 11.8 7.6 9.6 0
2-JMS099.30 11/13/2007 M 3 11.8 7.6 9.6 0
2-JMS099.30 11/13/2007 M 4 11.7 7.6 9.6 0
2-JMS099.30 11/13/2007 M 5 11.7 7.6 9.6 0
2-JMS099.30 11/13/2007 M 6 11.7 7.6 9.6 0
2-JMS099.30 11/13/2007 M 7 11.7 7.6 9.6 0
2-JMS099.30 11/13/2007 M 8 11.7 7.6 9.7 0
2-JMS099.30 11/13/2007 M 9 11.7 7.6 9.7 0
2-JMS099.30 11/13/2007 B 10 11.6 7.6 9.8 0
2-JMS099.30 12/10/2007 S 1 7.6 7.4 11.2 0 1.5
2-JMS099.30 12/10/2007 M 2 7.7 7.4 11.1 0
2-JMS099.30 12/10/2007 M 3 7.6 7.4 11 0
2-JMS099.30 12/10/2007 M 4 7.5 7.4 11.1 0
2-JMS099.30 12/10/2007 M 5 7.5 7.4 11 0
2-JMS099.30 12/10/2007 M 6 7.6 7.4 11 0
2-JMS099.30 12/10/2007 M 7 7.6 7.4 11 0
2-JMS099.30 12/10/2007 M 8 7.6 7.4 11 0
2-JMS099.30 12/10/2007 M 9 7.7 7.4 11.1 0
2-JMS099.30 12/10/2007 B 10 7.8 7.4 11.2 0
2-JMS099.30 1/23/2008 S 0
2-JMS099.30 1/23/2008 S 1 3.4 7.2 13.1 0 1.4
2-JMS099.30 1/23/2008 M 2 3.4 7.2 13.1 0
2-JMS099.30 1/23/2008 M 3 3.4 7.2 13.1 0
2-JMS099.30 1/23/2008 M 4 3.4 7.2 13.1 0
2-JMS099.30 1/23/2008 M 5 3.4 7.2 13.2 0
2-JMS099.30 1/23/2008 M 6 3.4 7.2 13.2 0
2-JMS099.30 1/23/2008 M 7 3.4 7.2 13.2 0
2-JMS099.30 1/23/2008 M 8 3.4 7.2 13.4 0
2-JMS099.30 1/23/2008 M 9 3.4 7.2 13.4 0
2-JMS099.30 1/23/2008 B 10 3.4 7.3 13.4 0
2-JMS099.30 2/14/2008 S 1 6.2 6.9 11.8 0 1.2
2-JMS099.30 2/14/2008 M 2 6.1 6.9 11.8 0
2-JMS099.30 2/14/2008 M 3 6.1 6.9 11.8 0
2-JMS099.30 2/14/2008 M 4 6.1 6.8 11.8 0
2-JMS099.30 2/14/2008 M 5 6.1 6.8 11.8 0
2-JMS099.30 2/14/2008 B 6 6.2 6.9 11.9 0
2-JMS099.30 3/18/2008 S 1 12 6.9 10.2 0 1.6
2-JMS099.30 3/18/2008 M 2 12 6.8 10.2 0
2-JMS099.30 3/18/2008 M 3 11.9 6.8 10.2 0
2-JMS099.30 3/18/2008 M 4 11.7 6.8 10.2 0
2-JMS099.30 3/18/2008 M 5 11.7 6.8 10.2 0
2-JMS099.30 3/18/2008 M 6 11.7 6.8 10.2 0
2-JMS099.30 3/18/2008 M 7 11.7 6.8 10.2 0
2-JMS099.30 3/18/2008 M 8 11.6 6.8 10.2 0
2-JMS099.30 3/18/2008 M 9 11.6 6.8 10.2 0
2-JMS099.30 3/18/2008 B 10 11.6 6.7 10.3 0
2-JMS099.30 4/15/2008 S 1 16.2 6.8 8.7 0 1.2
2-JMS099.30 4/15/2008 M 2 16 6.7 8.7 0
2-JMS099.30 4/15/2008 M 3 16 6.7 8.7 0
2-JMS099.30 4/15/2008 M 4 16 6.7 8.6 0
2-JMS099.30 4/15/2008 M 5 16 6.7 8.6 0
2-JMS099.30 4/15/2008 M 6 16 6.7 8.6 0
2-JMS099.30 4/15/2008 M 7 15.9 6.7 8.6 0
2-JMS099.30 4/15/2008 B 8 15.9 6.6 0
2-JMS099.30 5/22/2008 S 1 20 7.7 8.7 0.9
2-JMS099.30 5/22/2008 M 2 19.9 7.7 8.7
2-JMS099.30 5/22/2008 M 3 19.8 7.7 8.7
2-JMS099.30 5/22/2008 M 4 19.8 7.7 8.7
2-JMS099.30 5/22/2008 M 5 19.8 7.7 8.7
2-JMS099.30 5/22/2008 M 6 19.8 7.7 8.7
2-JMS099.30 5/22/2008 M 7 19.7 7.7 8.7
2-JMS099.30 5/22/2008 M 8 19.7 7.7 8.7
2-JMS099.30 5/22/2008 M 9 19.7 7.7 8.7
2-JMS099.30 5/22/2008 B 10 19.7 7.7 8.7



Station ID Collection Date Depth Desc Depth Temp Celcius Field Ph Do Probe Do Winkler Fdt Do Optical Salinity Secchi Depth
2-JMS099.30 6/17/2008 S 1 30.8 7.5 6.2 0 1
2-JMS099.30 6/17/2008 M 2 30.4 7.3 5.1 0
2-JMS099.30 6/17/2008 M 3 30.4 7.4 5.2 0
2-JMS099.30 6/17/2008 M 4 30.3 7.3 5 0
2-JMS099.30 6/17/2008 M 5 30.3 7.3 4.9 0
2-JMS099.30 6/17/2008 M 6 30.3 7.3 4.9 0
2-JMS099.30 6/17/2008 M 7 30.3 7.3 4.9 0
2-JMS099.30 6/17/2008 M 8 30.3 7.3 5 0
2-JMS099.30 6/17/2008 M 9 30.3 7.3 5 0
2-JMS099.30 6/17/2008 M 10 30.3 7.3 5.1 0
2-JMS099.30 6/17/2008 B 11 30.3 7.3 5.1 0
2-JMS099.30 7/15/2008 S 1 29.4 7.7 6.5 0 0.8
2-JMS099.30 7/15/2008 M 2 28.8 7.6 6.5 0
2-JMS099.30 7/15/2008 M 3 28.5 7.5 5.8 0
2-JMS099.30 7/15/2008 M 4 28.4 7.5 5.8 0
2-JMS099.30 7/15/2008 M 5 28.3 7.5 5.7 0
2-JMS099.30 7/15/2008 M 6 28.3 7.5 5.6 0
2-JMS099.30 7/15/2008 M 7 28.3 7.5 5.6 0
2-JMS099.30 7/15/2008 M 8 28.3 7.5 5.6 0
2-JMS099.30 7/15/2008 M 9 28.3 7.5 5.6 0
2-JMS099.30 7/15/2008 B 10 28.3 7.5 5.7 0
2-JMS099.30 9/16/2008 S 1 26.8 7.2 6 0 0.7
2-JMS099.30 9/16/2008 M 2 26.7 7.2 6 0
2-JMS099.30 9/16/2008 M 3 26.7 7.2 6 0
2-JMS099.30 9/16/2008 M 4 26.7 7.2 6 0
2-JMS099.30 9/16/2008 M 5 26.7 7.2 6 0
2-JMS099.30 9/16/2008 B 6 26.6 7.2 5.9 0
2-JMS099.30 10/21/2008 S 1 19.3 7.7 8 0 0.9
2-JMS099.30 10/21/2008 M 2 19.2 7.7 7.8 0
2-JMS099.30 10/21/2008 M 3 19.2 7.7 7.7 0
2-JMS099.30 10/21/2008 M 4 19.2 7.7 7.6 0
2-JMS099.30 10/21/2008 M 5 19.2 7.7 7.5 0
2-JMS099.30 10/21/2008 M 6 19.2 7.7 7.5 0
2-JMS099.30 10/21/2008 M 7 19.2 7.7 7.6 0
2-JMS099.30 10/21/2008 M 8 19.2 7.7 7.7 0
2-JMS099.30 10/21/2008 M 9 19.2 7.6 7.9 0
2-JMS099.30 10/21/2008 B 10 19.1 7.6 8.1 0
2-JMS099.30 11/24/2008 S 1 8 7.8 11.8 0 1.3
2-JMS099.30 11/24/2008 M 2 8.1 7.8 11.8 0
2-JMS099.30 11/24/2008 M 3 7.8 7.8 11.8 0
2-JMS099.30 11/24/2008 M 4 7.7 7.8 11.8 0
2-JMS099.30 11/24/2008 M 5 7.6 7.8 11.9 0
2-JMS099.30 11/24/2008 M 6 7.6 7.8 12 0
2-JMS099.30 11/24/2008 M 7 7.6 7.8 11.9 0
2-JMS099.30 11/24/2008 M 8 7.6 7.8 11.9 0
2-JMS099.30 11/24/2008 M 9 7.6 7.9 11.9 0
2-JMS099.30 11/24/2008 M 10 7.6 7.9 12 0
2-JMS099.30 11/24/2008 M 11 7.5 7.9 12 0
2-JMS099.30 11/24/2008 B 12 7.5 7.9 12.1 0
2-JMS099.30 12/9/2008 S 1 5.6 7.9 13.1 0 1.8
2-JMS099.30 12/9/2008 M 2 5.5 7.9 13.1 0
2-JMS099.30 12/9/2008 M 3 5.4 7.9 13.1 0
2-JMS099.30 12/9/2008 M 4 5.4 7.9 13.1 0
2-JMS099.30 12/9/2008 M 5 5.4 8 13.2 0
2-JMS099.30 12/9/2008 M 6 5.3 8 13.2 0
2-JMS099.30 12/9/2008 M 7 5.3 8 13.4 0
2-JMS099.30 12/9/2008 M 8 5.3 8.1 13.4 0
2-JMS099.30 12/9/2008 B 9 5.3 8.1 13.4 0
2-JMS099.30 1/21/2009 S 1 1 7.4 13.7 0 0.7
2-JMS099.30 1/21/2009 M 2 1 7.4 13.8 0
2-JMS099.30 1/21/2009 M 3 1 7.4 13.8 0
2-JMS099.30 1/21/2009 M 4 1 7.4 13.8 0
2-JMS099.30 1/21/2009 M 5 1 7.4 13.9 0
2-JMS099.30 1/21/2009 M 6 1 7.4 14 0
2-JMS099.30 1/21/2009 M 7 1 7.4 14 0
2-JMS099.30 1/21/2009 M 8 1 7.4 14 0
2-JMS099.30 1/21/2009 B 9 1 7.4 14 0
2-JMS099.30 2/19/2009 S 1 7.5 6.3 11.3 0 1.1
2-JMS099.30 2/19/2009 M 2 7.5 6.3 11.3 0
2-JMS099.30 2/19/2009 M 3 7.5 6.2 11.3 0
2-JMS099.30 2/19/2009 M 4 7.5 6.1 11.3 0
2-JMS099.30 2/19/2009 M 5 7.5 6 11.3 0
2-JMS099.30 2/19/2009 M 6 7.5 5.8 11.3 0
2-JMS099.30 2/19/2009 M 7 7.5 5.8 11.3 0
2-JMS099.30 2/19/2009 M 8 7.4 5.6 11.2 0



Station ID Collection Date Depth Desc Depth Temp Celcius Field Ph Do Probe Do Winkler Fdt Do Optical Salinity Secchi Depth
2-JMS099.30 2/19/2009 M 9 7.4 4.8 10.6 0
2-JMS099.30 2/19/2009 M 10 7.3 4.8 10.5 0
2-JMS099.30 2/19/2009 B 11 7.4 4.7 10.6 0
2-JMS099.30 3/17/2009 S 1 9.6 7.4 10.5 0 1.1
2-JMS099.30 3/17/2009 M 2 9.6 7.4 10.6 0
2-JMS099.30 3/17/2009 M 3 9.6 7.5 10.6 0
2-JMS099.30 3/17/2009 M 4 9.6 7.5 10.7 0
2-JMS099.30 3/17/2009 M 5 9.5 7.5 10.7 0
2-JMS099.30 3/17/2009 M 6 9.5 7.5 10.8 0
2-JMS099.30 3/17/2009 M 7 9.5 7.5 10.8 0
2-JMS099.30 3/17/2009 M 8 9.5 7.5 11 0
2-JMS099.30 3/17/2009 M 9 9.5 7.5 10.9 0
2-JMS099.30 3/17/2009 B 10 9.5 7.4 11.1 0
2-JMS099.30 4/30/2009 S 1 21.1 7.4 8.4 1.2
2-JMS099.30 4/30/2009 M 2 21 7.4 8.4
2-JMS099.30 4/30/2009 M 3 21 7.4 8.4
2-JMS099.30 4/30/2009 M 4 21 7.4 8.5
2-JMS099.30 4/30/2009 M 5 21 7.4 8.5
2-JMS099.30 4/30/2009 M 6 21 7.4 8.5
2-JMS099.30 4/30/2009 M 7 20.9 7.4 8.5
2-JMS099.30 4/30/2009 B 8 20.9 7.4 8.5
2-JMS099.30 5/19/2009 S 1 18.9 7.6 9.1 0.2
2-JMS099.30 5/19/2009 M 2 18.9 7.6 9
2-JMS099.30 5/19/2009 M 3 18.9 7.6 9.2
2-JMS099.30 5/19/2009 M 4 18.9 7.6 9.3
2-JMS099.30 5/19/2009 M 5 18.9 7.7 9.3
2-JMS099.30 5/19/2009 M 6 18.9 7.7 9.3
2-JMS099.30 5/19/2009 M 7 18.8 7.7 9.4
2-JMS099.30 5/19/2009 M 8 18.8 7.7 9.4
2-JMS099.30 5/19/2009 B 9 18.8 7.7 9.5
2-JMS099.30 6/16/2009 S 1 26.7 7.4 7.4 0.8
2-JMS099.30 6/16/2009 M 2 26.7 7.4 7.4
2-JMS099.30 6/16/2009 M 3 26.7 7.4 7.4
2-JMS099.30 6/16/2009 M 4 26.7 7.4 7.4
2-JMS099.30 6/16/2009 M 5 26.7 7.4 7.4
2-JMS099.30 6/16/2009 M 6 26.7 7.4 7.4
2-JMS099.30 6/16/2009 M 7 26.6 7.4 7.4
2-JMS099.30 6/16/2009 M 8 26.6 7.4 7.4
2-JMS099.30 6/16/2009 M 9 26.6 7.4 7.4
2-JMS099.30 6/16/2009 B 10 26.6 7.4 7.4
2-JMS099.30 7/21/2009 S 1 28.5 7.2 5.7 1.2
2-JMS099.30 7/21/2009 M 2 28.4 7.2 5.7
2-JMS099.30 7/21/2009 M 3 28.4 7.2 5.7
2-JMS099.30 7/21/2009 M 4 28.4 7.2 5.7
2-JMS099.30 7/21/2009 M 5 28.4 7.2 5.7
2-JMS099.30 7/21/2009 M 6 28.3 7.2 5.6
2-JMS099.30 7/21/2009 M 7 28.1 7.1 5.4
2-JMS099.30 7/21/2009 M 8 28 7.1 5.3
2-JMS099.30 7/21/2009 M 9 28 7.1 5.3
2-JMS099.30 7/21/2009 B 10 28 7.1 5.4
2-JMS099.30 8/18/2009 S 1 32.4 8.2 7.2 1.1
2-JMS099.30 8/18/2009 M 2 31.8 8.2 7
2-JMS099.30 8/18/2009 M 3 31.3 8.1 6.8
2-JMS099.30 8/18/2009 M 4 30.8 8 6.5
2-JMS099.30 8/18/2009 M 5 30.6 8 6.4
2-JMS099.30 8/18/2009 M 6 30.3 7.9 6.3
2-JMS099.30 8/18/2009 M 7 30.3 7.9 6.3
2-JMS099.30 8/18/2009 M 8 30.2 7.9 6.2
2-JMS099.30 8/18/2009 M 9 30.1 7.9 6.2
2-JMS099.30 8/18/2009 M 10 30.1 7.9 6.2
2-JMS099.30 8/18/2009 M 11 30 7.9 6.2
2-JMS099.30 8/18/2009 B 12 30 7.9 6.2
2-JMS099.30 9/15/2009 S 1 28.3 8.4 0.8
2-JMS099.30 9/15/2009 M 2 26.9 7.9
2-JMS099.30 9/15/2009 M 3 25.7 7.7
2-JMS099.30 9/15/2009 M 4 25.5 7.6
2-JMS099.30 9/15/2009 M 5 25.5 7.6
2-JMS099.30 9/15/2009 M 6 25.5 7.6
2-JMS099.30 9/15/2009 M 7 25.4 7.6
2-JMS099.30 9/15/2009 B 8 24.7 7.6
2-JMS099.30 10/28/2009 S 1 16.8 7.7 8.4 1.6
2-JMS099.30 10/28/2009 M 2 16.7 7.7 8.4
2-JMS099.30 10/28/2009 M 3 16.7 7.7 8.3
2-JMS099.30 10/28/2009 M 4 16.7 7.7 8.3
2-JMS099.30 10/28/2009 M 5 16.6 7.7 8.3



Station ID Collection Date Depth Desc Depth Temp Celcius Field Ph Do Probe Do Winkler Fdt Do Optical Salinity Secchi Depth
2-JMS099.30 10/28/2009 M 6 16.6 7.7 8.3
2-JMS099.30 10/28/2009 M 7 16.6 7.7 8.3
2-JMS099.30 10/28/2009 M 8 16.6 7.7 8.4
2-JMS099.30 10/28/2009 M 9 16.6 7.7 8.5
2-JMS099.30 10/28/2009 B 10 16.6 7.7 8.5
2-JMS099.30 11/9/2009 S 1 13.1 7.7 1.1
2-JMS099.30 11/9/2009 M 2 12.9 7.7
2-JMS099.30 11/9/2009 M 3 12.9 7.7
2-JMS099.30 11/9/2009 M 4 12.8 7.7
2-JMS099.30 11/9/2009 M 5 12.8 7.7
2-JMS099.30 11/9/2009 M 6 12.8 7.8
2-JMS099.30 11/9/2009 M 7 12.8 7.8
2-JMS099.30 11/9/2009 M 8 12.8 7.9
2-JMS099.30 11/9/2009 B 9 12.9 7.9
2-JMS099.30 12/8/2009 S 1 6.8 6.9 11.9 0.5
2-JMS099.30 12/8/2009 M 2 6.8 6.8 11.9
2-JMS099.30 12/8/2009 M 3 6.8 6.8 11.9
2-JMS099.30 12/8/2009 M 4 6.8 6.8 11.9
2-JMS099.30 12/8/2009 M 5 6.8 6.8 11.9
2-JMS099.30 12/8/2009 M 6 6.8 6.8 12
2-JMS099.30 12/8/2009 M 7 6.8 6.7 11.9
2-JMS099.30 12/8/2009 B 8 6.8 6.7 11.9
2-JMS099.30 1/25/2010 S 0
2-JMS099.30 1/25/2010 S 1 7.4 7.5 11.4 0.3
2-JMS099.30 1/25/2010 M 2 7.4 7.5 11.3
2-JMS099.30 1/25/2010 M 3 7.3 7.5 11.3
2-JMS099.30 1/25/2010 M 4 7.3 7.4 11.1
2-JMS099.30 1/25/2010 M 5 7.3 7.4 11.1
2-JMS099.30 1/25/2010 M 6 7.3 7.4 11
2-JMS099.30 1/25/2010 M 7 7.3 7.4 10.9
2-JMS099.30 1/25/2010 M 8 7.3 7.4 10.9
2-JMS099.30 1/25/2010 M 9 7.3 7.4 10.9
2-JMS099.30 1/25/2010 M 10 7.4 7.4 10.9
2-JMS099.30 1/25/2010 B 11 7.4 7.4 10.7
2-JMS099.30 2/17/2010 S 1 3.5 7.6 12.4 1
2-JMS099.30 2/17/2010 M 2 3.5 7.6 12.4
2-JMS099.30 2/17/2010 M 3 3.5 7.6 12.4
2-JMS099.30 2/17/2010 M 4 3.5 7.6 12.3
2-JMS099.30 2/17/2010 M 5 3.5 7.5 12.3
2-JMS099.30 2/17/2010 M 6 3.5 7.5 12.3
2-JMS099.30 2/17/2010 M 7 3.5 7.5 12.3
2-JMS099.30 2/17/2010 M 8 3.6 7.5 12.3
2-JMS099.30 2/17/2010 B 9 3.7 7.5 12.3
2-JMS099.30 3/4/2010 S 1 5.7 7.6 12.6 1.2
2-JMS099.30 3/4/2010 M 2 5.7 7.6 12.7
2-JMS099.30 3/4/2010 M 3 5.7 7.5 12.7
2-JMS099.30 3/4/2010 M 4 5.7 7.5 12.7
2-JMS099.30 3/4/2010 M 5 5.7 7.5 12.7
2-JMS099.30 3/4/2010 M 6 5.7 7.5 12.7
2-JMS099.30 3/4/2010 M 7 5.6 7.5 12.7
2-JMS099.30 3/4/2010 M 8 5.6 7.4 12.8
2-JMS099.30 3/4/2010 M 9 5.6 7.4 12.8
2-JMS099.30 3/4/2010 B 10 5.6 7.4 12.8
2-JMS099.30 4/6/2010 S 1 18.1 7.5 9.3 1.1
2-JMS099.30 4/6/2010 M 2 18 7.5 9.4
2-JMS099.30 4/6/2010 M 3 18.1 7.5 9.4
2-JMS099.30 4/6/2010 M 4 17.7 7.4 9.4
2-JMS099.30 4/6/2010 M 5 17.7 7.4 9.4
2-JMS099.30 4/6/2010 M 6 17.7 7.4 9.4
2-JMS099.30 4/6/2010 M 7 17.7 7.4 9.4
2-JMS099.30 4/6/2010 M 8 17.7 7.4 9.4
2-JMS099.30 4/6/2010 M 9 17.7 7.4 9.4
2-JMS099.30 4/6/2010 B 10 17.7 7.4 9.4
2-JMS099.30 5/4/2010 S 1 23.7 8 0.7
2-JMS099.30 5/4/2010 M 2 23.6 8
2-JMS099.30 5/4/2010 M 3 23.5 7.9
2-JMS099.30 5/4/2010 M 4 23.5 7.9
2-JMS099.30 5/4/2010 M 5 23.3 7.9
2-JMS099.30 5/4/2010 M 6 23.3 7.9
2-JMS099.30 5/4/2010 M 7 23.3 7.8
2-JMS099.30 5/4/2010 M 8 23.3 7.8
2-JMS099.30 5/4/2010 B 9 23.3 7.8
2-JMS099.30 6/2/2010 S 1 27.5 7.5 0.5
2-JMS099.30 6/2/2010 M 2 27.1 7.5
2-JMS099.30 6/2/2010 M 3 26.8 7.4



Station ID Collection Date Depth Desc Depth Temp Celcius Field Ph Do Probe Do Winkler Fdt Do Optical Salinity Secchi Depth
2-JMS099.30 6/2/2010 M 4 26.8 7.3
2-JMS099.30 6/2/2010 M 5 26.8 7.3
2-JMS099.30 6/2/2010 M 6 26.8 7.3
2-JMS099.30 6/2/2010 M 7 26.7 7.3
2-JMS099.30 6/2/2010 B 8 26.6 7.3
2-JMS099.30 7/7/2010 S 1 33.7 8.1 8.6 0.9
2-JMS099.30 7/7/2010 M 2 32.9 7.9 8.1
2-JMS099.30 7/7/2010 M 3 32.5 7.6 7.6
2-JMS099.30 7/7/2010 M 4 30.8 7.4 6
2-JMS099.30 7/7/2010 M 5 30 7.3 5.6
2-JMS099.30 7/7/2010 M 6 29.6 7.3 5.3
2-JMS099.30 7/7/2010 M 7 29.5 7.3 5.4
2-JMS099.30 7/7/2010 M 8 29.5 7.3 5.4
2-JMS099.30 7/7/2010 M 9 29.5 7.3 5.4
2-JMS099.30 7/7/2010 B 10 29.4 7.3 5.4
2-JMS099.30 8/3/2010 S 1 29.9 7.5 6.2 0.9
2-JMS099.30 8/3/2010 M 2 29.7 7.5 5.9
2-JMS099.30 8/3/2010 M 3 29.7 7.5 5.8
2-JMS099.30 8/3/2010 M 4 29.7 7.5 5.8
2-JMS099.30 8/3/2010 M 5 29.7 7.5 5.8
2-JMS099.30 8/3/2010 M 6 29.7 7.5 5.8
2-JMS099.30 8/3/2010 M 7 29.7 7.5 5.7
2-JMS099.30 8/3/2010 M 8 29.7 7.5 5.6
2-JMS099.30 8/3/2010 B 9 29.6 7.5 5.6
2-JMS099.30 9/8/2010 S 1 29.2 8 7.4 0.7
2-JMS099.30 9/8/2010 M 2 28.9 7.7 6.7
2-JMS099.30 9/8/2010 M 3 28.8 7.7 6.5
2-JMS099.30 9/8/2010 M 4 28.8 7.7 6.4
2-JMS099.30 9/8/2010 M 5 28.8 7.7 6.6
2-JMS099.30 9/8/2010 M 6 28.8 7.7 6.6
2-JMS099.30 9/8/2010 M 7 28.8 7.7 6.7
2-JMS099.30 9/8/2010 M 8 28.8 7.7 6.7
2-JMS099.30 9/8/2010 M 9 28.9 7.8 6.7
2-JMS099.30 9/8/2010 B 10 28.9 7.8 6.7
2-JMS099.30 10/5/2010 S 1 18.5 7.7 9.2 0.6
2-JMS099.30 10/5/2010 M 2 18.4 7.7 9.2
2-JMS099.30 10/5/2010 M 3 18.4 7.7 9.1
2-JMS099.30 10/5/2010 M 4 18.4 7.7 9.1
2-JMS099.30 10/5/2010 M 5 18.4 7.7 9.1
2-JMS099.30 10/5/2010 M 6 18.4 7.7 9.1
2-JMS099.30 10/5/2010 M 7 18.4 7.7 9.1
2-JMS099.30 10/5/2010 M 8 18.4 7.7 9.1
2-JMS099.30 10/5/2010 M 9 18.4 7.8 9.1
2-JMS099.30 10/5/2010 M 10 18.3 7.8 9
2-JMS099.30 10/5/2010 B 11 18.3 7.7 9
2-JMS099.30 11/2/2010 S 1 16.1 7.7 9.8 0 1.4
2-JMS099.30 11/2/2010 M 2 16 7.7 9.8 0
2-JMS099.30 11/2/2010 M 3 15.9 7.7 9.8 0
2-JMS099.30 11/2/2010 M 4 15.9 7.7 9.9 0
2-JMS099.30 11/2/2010 M 5 15.8 7.7 10 0
2-JMS099.30 11/2/2010 M 6 15.8 7.7 10 0
2-JMS099.30 11/2/2010 M 7 15.8 7.7 10 0
2-JMS099.30 11/2/2010 M 8 15.8 7.7 10.2 0
2-JMS099.30 11/2/2010 M 9 15.7 7.7 10.4 0
2-JMS099.30 11/2/2010 M 10 15.7 7.7 10.5 0
2-JMS099.30 11/2/2010 M 11 15.7 7.7 10.5 0
2-JMS099.30 11/2/2010 B 12 15.7 7.8 10.5 0
2-JMS099.30 1/4/2011 S 1 3.7 7.6 13.3 1.8
2-JMS099.30 1/4/2011 M 2 3.7 7.6 13.4
2-JMS099.30 1/4/2011 M 3 3.6 7.6 13.4
2-JMS099.30 1/4/2011 M 4 3.6 7.6 13.4
2-JMS099.30 1/4/2011 M 5 3.6 7.6 13.4
2-JMS099.30 1/4/2011 M 6 3.6 7.6 13.4
2-JMS099.30 1/4/2011 M 7 3.6 7.6 13.4
2-JMS099.30 1/4/2011 M 8 3.6 7.6 13.5
2-JMS099.30 1/4/2011 M 9 3.6 7.6 13.5
2-JMS099.30 1/4/2011 M 10 3.6 7.6 13.5
2-JMS099.30 1/4/2011 B 11 3.6 7.6 13.5
2-JMS099.30 2/1/2011 S 1 3.8 7.4 12.8 1.3
2-JMS099.30 2/1/2011 M 2 3.7 7.4 12.8
2-JMS099.30 2/1/2011 M 3 3.7 7.4 12.8
2-JMS099.30 2/1/2011 M 4 3.7 7.4 12.8
2-JMS099.30 2/1/2011 M 5 3.7 7.4 12.8
2-JMS099.30 2/1/2011 M 6 3.7 7.4 12.8
2-JMS099.30 2/1/2011 M 7 3.7 7.4 12.9



Station ID Collection Date Depth Desc Depth Temp Celcius Field Ph Do Probe Do Winkler Fdt Do Optical Salinity Secchi Depth
2-JMS099.30 2/1/2011 M 8 3.7 7.4 12.8
2-JMS099.30 2/1/2011 M 9 3.7 7.3 12.8
2-JMS099.30 2/1/2011 B 10 3.7 7.3 12.9
2-JMS099.30 3/1/2011 S 1 10.8 7.4 10.6 1.2
2-JMS099.30 3/1/2011 M 2 10.7 7.4 10.7
2-JMS099.30 3/1/2011 M 3 10.4 7.4 10.6
2-JMS099.30 3/1/2011 M 4 10.1 7.4 10.5
2-JMS099.30 3/1/2011 M 5 10.1 7.4 10.6
2-JMS099.30 3/1/2011 M 6 10 7.3 10.5
2-JMS099.30 3/1/2011 M 7 10 7.3 10.5
2-JMS099.30 3/1/2011 M 8 10 7.3 10.6
2-JMS099.30 3/1/2011 M 9 10 7.3 10.6
2-JMS099.30 3/1/2011 M 10 10 7.3 10.6
2-JMS099.30 3/1/2011 B 11 10 7.2 10.6
2-JMS099.30 4/14/2011 S 1 16.3 7.6 9.7 1.3
2-JMS099.30 4/14/2011 M 2 16.3 7.6 9.7
2-JMS099.30 4/14/2011 M 3 16.4 7.6 9.7
2-JMS099.30 4/14/2011 M 4 16.4 7.6 9.8
2-JMS099.30 4/14/2011 M 5 16.4 7.6 9.8
2-JMS099.30 4/14/2011 M 6 16.4 7.6 9.8
2-JMS099.30 4/14/2011 M 7 16.3 7.6 9.8
2-JMS099.30 4/14/2011 B 8 16.2 7.6 9.7
2-JMS099.30 5/3/2011 S 1 19.2 7.4 9.5 0.1
2-JMS099.30 5/3/2011 M 2 19.1 7.4 9.5
2-JMS099.30 5/3/2011 M 3 18.8 7.4 9.5
2-JMS099.30 5/3/2011 M 4 18.6 7.3 9.6
2-JMS099.30 5/3/2011 M 5 18.6 7.3 9.6
2-JMS099.30 5/3/2011 M 6 18.6 7.3 9.5
2-JMS099.30 5/3/2011 M 7 18.6 7.4 9.6
2-JMS099.30 5/3/2011 M 8 18.6 7.4 9.6
2-JMS099.30 5/3/2011 M 9 18.6 7.4 9.6
2-JMS099.30 5/3/2011 B 10 18.6 7.4 9.6
2-JMS099.30 7/19/2011 S 1 30 7.7 7.1 0.5
2-JMS099.30 7/19/2011 M 2 29.9 7.6 6.6
2-JMS099.30 7/19/2011 M 3 29.8 7.6 6.3
2-JMS099.30 7/19/2011 M 4 29.7 7.5 6.1
2-JMS099.30 7/19/2011 M 5 29.6 7.5 5.8
2-JMS099.30 7/19/2011 M 6 29.6 7.5 5.7
2-JMS099.30 7/19/2011 M 7 29.6 7.5 5.8
2-JMS099.30 7/19/2011 M 8 29.6 7.5 5.9
2-JMS099.30 7/19/2011 M 9 29.6 7.5 5.9
2-JMS099.30 7/19/2011 M 10 29.6 7.5 5.9
2-JMS099.30 7/19/2011 B 11 29.6 7.5 5.7
2-JMS099.30 8/2/2011 S 1 32.8 7.6 5.7 0.9
2-JMS099.30 8/2/2011 M 2 32.5 7.5 5.4
2-JMS099.30 8/2/2011 M 3 32.3 7.5 5.2
2-JMS099.30 8/2/2011 M 4 32.2 7.5 4.8
2-JMS099.30 8/2/2011 M 5 32.1 7.5 4.7
2-JMS099.30 8/2/2011 M 6 32.1 7.5 4.7
2-JMS099.30 8/2/2011 M 7 32.1 7.5 4.7
2-JMS099.30 8/2/2011 M 8 32.1 7.5 4.7
2-JMS099.30 8/2/2011 B 9 32 7.5 4.5
2-JMS099.30 9/22/2011 S 1 23.1 7.7 7.9 1.2
2-JMS099.30 9/22/2011 M 2 22.9 7.7 7.9
2-JMS099.30 9/22/2011 M 3 22.8 7.7 7.8
2-JMS099.30 9/22/2011 M 4 22.5 7.7 7.7
2-JMS099.30 9/22/2011 M 5 22.4 7.6 7.7
2-JMS099.30 9/22/2011 M 6 22.3 7.6 7.6
2-JMS099.30 9/22/2011 M 7 22.3 7.6 7.6
2-JMS099.30 9/22/2011 M 8 22.3 7.6 7.6
2-JMS099.30 9/22/2011 M 9 22.3 7.6 7.5
2-JMS099.30 9/22/2011 M 10 22.3 7.6 7.5
2-JMS099.30 9/22/2011 B 11 22.3 7.6 7.5
2-JMS099.30 10/4/2011 S 1 21.3 7.6 7.2 1.2
2-JMS099.30 10/4/2011 M 2 21.3 7.6 7.2
2-JMS099.30 10/4/2011 M 3 21.3 7.6 7.2
2-JMS099.30 10/4/2011 M 4 21.3 7.6 7.2
2-JMS099.30 10/4/2011 M 5 21.3 7.6 7.2
2-JMS099.30 10/4/2011 M 6 21.3 7.6 7.1
2-JMS099.30 10/4/2011 M 7 21.3 7.6 7.2
2-JMS099.30 10/4/2011 M 8 21.2 7.6 7.2
2-JMS099.30 10/4/2011 M 9 21.2 7.6 7.2
2-JMS099.30 10/4/2011 B 10 21.2 7.6 7.2
2-JMS099.30 11/1/2011 S 1 12.8 7.6 10.6 1.1
2-JMS099.30 11/1/2011 M 2 12.7 7.6 10.6



Station ID Collection Date Depth Desc Depth Temp Celcius Field Ph Do Probe Do Winkler Fdt Do Optical Salinity Secchi Depth
2-JMS099.30 11/1/2011 M 3 12.7 7.6 10.6
2-JMS099.30 11/1/2011 M 4 12.6 7.5 10.6
2-JMS099.30 11/1/2011 M 5 12.5 7.5 10.6
2-JMS099.30 11/1/2011 M 6 12.5 7.5 10.7
2-JMS099.30 11/1/2011 M 7 12.5 7.5 10.7
2-JMS099.30 11/1/2011 M 8 12.5 7.5 10.7
2-JMS099.30 11/1/2011 B 9 12.5 7.5 10.7
90th Percentile 29.3 7.9
10th Percentile 5.9 7.1



00900

Sta Id Collection Date Time Depth Desc Depth Container Id Desc Value Com Code
2-JMS099.30 06/18/1992 16:50 S 0.3 R 68

07/20/1992 15:30 S 0.3 R 82
09/01/1992 14:35 S 0.3 R 88
11/17/1992 14:48 S 0.3 R 62
12/15/1992 15:25 S 0.3 R 33
01/14/1993 14:50 S 0.3 R 46
02/09/1993 14:15 S 0.3 R 58
06/02/1993 13:30 S 0.3 R 0
08/18/1993 14:10 S 0.3 R 70
09/20/1993 14:15 S 0.3 R 98
10/05/1993 14:20 S 0.3 R 96
11/17/1993 14:00 S 0.3 R 94
12/02/1993 15:05 S 0.3 R 56
02/17/1994 15:35 S 1 R 42
03/21/1994 14:55 B 10 R 54

S 1 R 54
04/14/1994 15:20 S 1 R 53
05/23/1994 16:05 S 1 R 68
06/09/1994 15:15 S 1 R 72
09/08/1994 15:00 S 1 R 75
10/17/1994 15:45 S 1 R 87
11/30/1994 15:15 S 1 R 75
12/06/1994 15:55 S 1 R 75
01/25/1995 15:05 S 1 R 55
02/27/1995 15:05 S 1 R 60
03/23/1995 15:50 S 1 R 58
04/18/1995 15:30 S 1 R 67
05/23/1995 15:10 S 1 R 45
06/20/1995 15:40 S 1 R 59
07/18/1995 15:25 S 1 R 66
08/23/1995 16:00 S 1 R 90
09/21/1995 14:45 S 1 R 115
10/19/1995 15:25 S 1 R 74
11/20/1995 15:35 S 1 R 73
12/14/1995 16:00 S 1 R 48
01/29/1996 15:30 S 1 R 28
02/20/1996 15:10 S 1 R 56
03/25/1996 15:10 S 1 R 60
04/29/1996 11:20 S 1 R 61
05/15/1996 14:35 S 1 R 56
06/18/1996 14:50 S 1 R 50
07/23/1996 15:35 S 1 R 70
08/20/1996 14:50 S 1 R 89
09/24/1996 14:55 S 1 R 64
10/22/1996 14:30 S 1 R 51
11/19/1996 15:15 S 1 R 61
12/10/1996 15:25 S 1 R 41
02/18/1997 15:50 S 1 R 43.3
03/18/1997 15:20 S 1 R 54
04/22/1997 15:25 S 1 R 79.9
05/28/1997 16:00 S 1 R 62.2

HARDNESS, TOTAL 
(MG/L AS CACO3)



00900

Sta Id Collection Date Time Depth Desc Depth Container Id Desc Value Com Code

HARDNESS, TOTAL 
(MG/L AS CACO3)

06/24/1997 15:30 S 1 R 66.1
07/15/1997 15:30 S 1 R 79.4
08/19/1997 15:10 S 1 R 62.6
09/23/1997 15:05 S 1 R 75.7
10/21/1997 15:00 S 1 R 79.1
11/18/1997 15:15 S 1 R 68.3
12/10/1997 15:45 S 1 R 74.3
01/21/1998 15:45 S 1 R 46.8
02/18/1998 15:00 S 1 R 40.8
03/17/1998 15:30 S 1 R 44.1
04/21/1998 15:20 S 1 R 35.1
05/19/1998 15:25 S 1 R 47.1
06/23/1998 16:05 S 1 R 64.4
07/21/1998 15:15 S 1 R 69.6
08/18/1998 15:25 S 1 R 77.5
09/22/1998 17:30 S 1 R 89.3
10/20/1998 16:30 S 1 R 126
11/18/1998 15:15 S 1 R 102
12/15/1998 15:30 S 1 R 90
01/19/1999 15:20 S 1 R 76
02/23/1999 15:10 S 1 R 60
03/23/1999 15:30 S 1 R 68
04/20/1999 16:35 S 1 R 84
05/20/1999 15:20 S 1 R 60
06/22/1999 15:15 S 1 R 80.1
07/20/1999 16:15 S 1 R 96
08/17/1999 16:00 S 1 R 109
09/21/1999 16:20 S 1 R 40.9
10/28/1999 15:10 S 1 R 74.6
11/18/1999 15:27 S 1 R 62.7
12/21/1999 15:05 S 1 R 54.1
01/18/2000 16:15 S 1 S1 55.8
02/23/2000 14:15 S 1 R 54
03/28/2000 15:30 S 1 S1 43
04/24/2000 15:55 S 1 R 40
05/23/2000 17:20 S 1 R 57
06/20/2000 16:05 S 1 R 65.6
07/18/2000 16:35 S 1 R 76
08/22/2000 15:20 S 1 R 76.4
09/26/2000 16:20 S 1 R 65.1
10/24/2000 15:20 S 1 R 86.9
11/28/2000 16:50 S 1 R 123
01/23/2001 14:00 S 1 R 47.8
02/20/2001 13:20 S 1 R 58.9
03/27/2001 15:00 S 1 R 25.1
04/24/2001 13:50 S 1 R 47.2
06/19/2001 14:30 S 1 R 30.9
07/24/2001 14:40 S 1 R 77.8
08/21/2001 15:20 S 1 R 62.6
09/18/2001 16:20 S 1 R 28.3
10/16/2001 15:00 S 1 S1 200.6



00900

Sta Id Collection Date Time Depth Desc Depth Container Id Desc Value Com Code

HARDNESS, TOTAL 
(MG/L AS CACO3)

11/27/2001 15:30 S 1 R 132
12/12/2001 14:50 S 1 R 137
01/22/2002 15:25 S 1 R 78.8
02/19/2002 15:15 S 1 R 54
03/19/2002 15:30 S 1 R 37.3
04/16/2002 15:40 S 1 R 57.9
05/30/2002 16:20 S 1 R 68
06/25/2002 15:20 S 1 R 94.2
07/23/2002 15:00 S 1 R 124
08/13/2002 15:40 S 1 R 151
09/24/2002 15:40 S 1 R 95.5
10/22/2002 15:50 S 1 R 121
11/19/2002 16:10 S 1 R 30.5
12/10/2002 15:15 S 1 R 34.8
01/21/2003 15:45 S 1 R 67.9
02/25/2003 11:13 S 1 R 51.3
03/18/2003 15:40 S 1 R 48.8
04/15/2003 17:00 S 1 R 47
05/27/2003 14:19 S 1 R 43.8
06/24/2003 14:50 S 1 R 58.7
07/15/2003 15:00 S 1 R 48.8
08/26/2003 16:00 S 1 R 52.8
09/24/2003 15:37 S 1 R 24.9
10/28/2003 15:30 S 1 R 72.8
11/18/2003 15:00 S 1 R 50
12/16/2003 15:00 S 1 R 42
02/25/2004 15:00 S 1 R 56.4
03/23/2004 15:20 S 1 R 62.9
04/20/2004 14:40 S 1 R 51
05/18/2004 15:00 S 1 R 60
06/15/2004 15:00 S 1 R 51
07/20/2004 14:45 S 1 R 66.9
08/17/2004 15:00 S 1 R 45.5
09/21/2004 14:45 S 1 R 47.8
10/19/2004 14:20 S 1 R 36
11/16/2004 14:45 S 1 R 43
12/14/2004 15:25 S 1 R 57
01/26/2005 15:00 S 1 R 56
02/15/2005 14:40 S 1 R 72
03/22/2005 15:15 S 1 R 60
04/19/2005 15:40 S 1 R 54.7
05/24/2005 14:45 S 1 R 46
06/21/2005 14:50 S 1 R 74
07/19/2005 15:00 S 1 R 76
08/23/2005 15:30 S 1 R 74
09/20/2005 15:00 S 1 R 114
10/18/2005 15:20 S 1 R 56
11/15/2005 14:30 S 1 R 94
12/21/2005 15:00 S 1 R 53
01/17/2006 14:45 S 1 S1 69
02/21/2006 15:10 S 1 R 59



00900

Sta Id Collection Date Time Depth Desc Depth Container Id Desc Value Com Code

HARDNESS, TOTAL 
(MG/L AS CACO3)

03/20/2006 15:15 S 1 R 72
04/26/2006 15:00 S 1 R 52
05/15/2006 15:00 S 1 R 62
07/24/2006 14:25 S 1 R 78
08/22/2006 15:00 S 1 R 88
10/30/2006 15:10 S 1 R 52
11/15/2006 14:30 S 1 R 38
01/24/2007 14:45 S 1 R 58

Average 66



2010 Fact Sheets for 303(d) Waters
RIVER BASIN: James River Basin

STREAM NAME: James River

INITIAL LISTING: 1996

TMDL DUE DATE: 2010

Fall Line (Mayos Bridge)

Appomattox River

Estuarine James River from the fall line at Mayos Bridge downstream to the Appomattox River.

CLEAN WATER ACT GOAL AND USE SUPPORT:

Recreation Use - Not Supporting

The James River from the fall line to the Appomattox River has been assessed as not supporting of the Recreation use support goal 
based on the results of a summer special study in the fall zone. The special study was designed to monitor the effects of summertime rain 
and combined sewer overflow (CSO) events on water quality in the James River and to monitor the effects of Richmond's CSO 
abatement efforts.

The segment has been included on the Impaired Waters list for fecal coliform since 1996.  During the 2004 and 2006 cycles, the bacteria 
standard changed to E.coli for those stations with enough data.  Some of the areas in this segment had  converted to the E.coli standard, 
for others the fecal coliform standard was still in effect.  During the 2008 cycle, the impairment was converted solely to E. coli.  The TMDL 
for bacteria  is due in 2010.

Bacteria impairment is noted at the following stations during the 2010 cycle:
2-JMS110.30
2-JMS104.16
2-JMS099.30

Although station 2-JMS087.01 is currently passing (5/50), the downstream extent will remain the same for this cycle due to the historical 
impairment and the marginal passing rate.

Farrar Gut was mistakenly combined with the mainstem in previous assessments. The stream is a separate waterbody and should not be 
included in the bacterial impairment, which only included the "estuarine James River".

The source of the impairment in this section of the river is believed to be urban runoff from the tributary drainage basin and from combined 
sewer overflow events from the City of Richmond's combined sewer system.

The City is currently undertaking CSO abatement efforts.  It is recommended that the ongoing CSO special study be continued to gauge the 
effects of CSO abatement efforts on water quality in this segment.

HYDROLOGIC UNIT: 02080206

ASSESSMENT CATEGORY: 5A

UPSTREAM LIMIT:

DOWNSTREAM  LIMIT:

RECOMMENDATION: Problem Characterization

2010 IMPAIRED AREA ID: CB-JMSTFU

IMPAIRMENT: E.coli

TMDL ID: G01E-01-BAC

IMPAIRED SIZE: 6.2581 - Sq. Mi. Watershed: VAP-G01E

IMPAIRMENT SOURCE: NPS - Urban, CSO

A -  525



2010 Fact Sheets for 303(d) Waters
RIVER BASIN: James River Basin

STREAM NAME: James River

INITIAL LISTING: 2008

TMDL DUE DATE: 2010

Fall Line (Mayos Bridge)

Appomattox River

Mainstem James River from the fall line at Mayos Bridge downstream to the JMSTFu/JMSTFl boundary at the Appomattox River.

CLEAN WATER ACT GOAL AND USE SUPPORT:

Aquatic Life Use - Not Supporting, Open Water Subuse - Not Supporting

The James River from the Appomattox River to the Chickahominy River was originally listed on the 1998 list as fully supporting but 
threatened of the Aquatic Life Use goal based on chlorophyll_a exceedances.  During the 1998 cycle, EPA extended the segment 
upstream to the fall line and downgraded the river to not supporting the Aquatic Life Use, citing nutrient concerns.

In previous cycles, the mainstem James River had acceptable dissolved oxygen levels.   In addition the entire tidal freshwater portion (fall 
line to just above the Chickahominy River) has good benthic community based on the results from the Chesapeake Bay Benthic Index of 
Biological Community; therefore the James River from the fall line to the oligohaline boundary was considered impaired solely for 
Nutrients/Eutrophication Biological Indicators (EPA Overlist).

A special site-specific chlorophyll standard for the mainstem James River was adopted during the 2008 cycle. The upper tidal freshwater 
segment exceeds both the spring and summer seasonal means.

Farrar Gut was mistakenly combined with the mainstem in previous assessments. The stream is a separate waterbody and should not be 
included in the chlorophyll a impairment, which only includes the mainstem James River.

The James River Tributary Strategy was developed to bring the river into attainment.

HYDROLOGIC UNIT: 02080206

ASSESSMENT CATEGORY: 5A

UPSTREAM LIMIT:

DOWNSTREAM  LIMIT:

RECOMMENDATION: Problem Characterization

2010 IMPAIRED AREA ID: CB-JMSTFU

IMPAIRMENT: Chlorophyll

TMDL ID: G01E-02-CHLA

IMPAIRED SIZE: 5.5117 - Sq. Mi. Watershed: VAP-G01E

IMPAIRMENT SOURCE: Point sources, Nonpoint Sources

A -  527



2010 Fact Sheets for 303(d) Waters
RIVER BASIN: James River Basin

STREAM NAME: James River and Various Tributaries

INITIAL LISTING: 2002

TMDL DUE DATE: 2014

Fall line

Hampton Roads Bridge Tunnel

Estuarine James River from the fall line to the Hampton Roads Bridge Tunnel, including several tributaries listed below.

CLEAN WATER ACT GOAL AND USE SUPPORT:

Fish Consumption Use - Not Supporting

During the 2002 cycle, the James River from the Fall line to Queens Creek was considered not supporting of the Fish Consumption Use 
due to PCBs in multiple fish species at multiple DEQ monitoring locations.

During the 2004 cycle, a VDH Fish Consumption Restriction was issued from the fall line to Flowerdew Hundred and the segment was 
adjusted slightly to match the Restriction.  In addition, in the 2004 cycle, the Chickahominy River from Walkers Dam to Diascund Creek was 
assessed as not supporting the Fish Consumption Use because the DEQ screening value for PCBs was exceeded in 3 species during 
sampling in 2001. 

During the 2006 cycle, the VDH restriction was extended on 12/13/2004 to extend from the I-95 bridge downstream to the Hampton Roads 
Bridge Tunnel and include the tidal portions of the following tributaries:

Appomattox River up to Lake Chesdin Dam
Bailey Creek up to Route 630
Bailey Bay
Chickahominy River up to Walkers Dam
Skiffes Creek up to Skiffes Creek Dam
Pagan River and its tributary Jones Creek
Chuckatuck Creek
Nansemond River and its tributaries Bennett Creek and Star Creek
Hampton River
Willoughby Bay and the Elizabeth R. system (Western, Eastern, and Southern Branches and Lafayette R.) and tributaries St. Julian Creek, 
Deep Creek, and Broad Creek

The advisory was modified again on 10/10/2006 to add Poythress Run.

The impairments were combined.  The TMDL for the lower extended portion is due in 2018.

Farrar Gut was mistakenly combined with the mainstem in previous assessments. The stream is a separate waterbody and is not 
included in the VDH Fish Consumption Advisory.

The source of the PCBs is considered unknown.

HYDROLOGIC UNIT: 02080206

ASSESSMENT CATEGORY: 5A

UPSTREAM LIMIT:

DOWNSTREAM  LIMIT:

2010 IMPAIRED AREA ID: CB-JMSTFU

IMPAIRMENT: Fish Tissue - PCBs, VDH Fish Consumption Restriction

TMDL ID: G01E-03-PCB

IMPAIRED SIZE: ~325 - Stream mile Watershed: VAP-G01E

IMPAIRMENT SOURCE: Unknown

A -  528



2010 Fact Sheets for 303(d) Waters
RIVER BASIN: James River Basin

STREAM NAME: James River Tidal Freshwater (Upper) Estuary

INITIAL LISTING: 1998

TMDL DUE DATE: 2010

Fall line

Tidal Freshwater/Oligohaline Boundary

The James River Tidal Freshwater Upper estuary, which extends from the fall line to approximately the Appomattox River, including 
tributaries.

CLEAN WATER ACT GOAL AND USE SUPPORT:

Aquatic Life Use - Not Supporting

The mainstem James River from the Appomattox River to the Chickahominy River was originally listed on the 1998 list as fully supporting 
but threatened of the Aquatic Life Use goal based on chlorophyll_a exceedances.  During the 1998 cycle, EPA extended the segment 
upstream to the fall line and downgraded the river to not supporting the Aquatic Life Use, citing nutrient concerns.

In previous cycles, the mainstem James River had acceptable dissolved oxygen levels.  In addition the entire tidal freshwater portion (fall 
line to just above the Chickahominy River) has good benthic community based on the results from the Chesapeake Bay Benthic Index of 
Biological Community; therefore the James River from the fall line to the oligohaline boundary was considered impaired solely for 
Nutrients/Eutrophication Biological Indicators (EPA Overlist).

The CB water quality standards were implemented during the 2006 cycle. The 30-day dissolved oxygen criteria was met during the 2006 
and 2008 cycles; however, during the 2010 cycle, the segment failed the summer 30-day Open Water dissolved oxygen criteria.  The rest-
of-year standard was met.

The tributary strategy for the James River assigned sources and allocations.

HYDROLOGIC UNIT: 02080206

ASSESSMENT CATEGORY: 5A

UPSTREAM LIMIT:

DOWNSTREAM  LIMIT:

RECOMMENDATION: Problem Characterization

2010 IMPAIRED AREA ID: CB-JMSTFU

IMPAIRMENT: Dissolved Oxygen

TMDL ID: JMSTFU-DO-BAY

IMPAIRED SIZE: 6.5749 - Sq. Mi. Watershed: VAP-G01E

IMPAIRMENT SOURCE: Nonpoint Source, Point Source

A -  531



2010 Fact Sheets for 303(d) Waters
RIVER BASIN: James River Basin

STREAM NAME: James River Tidal Freshwater (Upper) Estuary

INITIAL LISTING: 1998

TMDL DUE DATE: 2010

Fall line

Tidal Freshwater/Oligohaline Boundary

The James River Tidal Freshwater Upper estuary, which extends from the fall line to approximately the Appomattox River, including 
tributaries.

CLEAN WATER ACT GOAL AND USE SUPPORT:

Aquatic Life Use - Not Supporting, Shallow Water Use - Not Supporting

The mainstem James River from the Appomattox River to the Chickahominy River was originally listed on the 1998 list as fully supporting 
but threatened of the Aquatic Life Use goal based on chlorophyll_a exceedances.  During the 1998 cycle, EPA extended the segment 
upstream to the fall line and downgraded the river to not supporting the Aquatic Life Use, citing nutrient concerns.

In previous cycles, the mainstem James River had acceptable dissolved oxygen levels.  In addition the entire tidal freshwater portion (fall 
line to just above the Chickahominy River) has good benthic community based on the results from the Chesapeake Bay Benthic Index of 
Biological Community; therefore the James River from the fall line to the oligohaline boundary was considered impaired solely for 
Nutrients/Eutrophication Biological Indicators (EPA Overlist).

During the 2006 cycle, the CB water quality standards were implemented.  The Upper Tidal Freshwater James River from the fall line to 
the Appomattox fails the Shallow Water Use SAV criteria.

The tributary strategy for the James River assigned sources and allocations.

HYDROLOGIC UNIT: 02080206

ASSESSMENT CATEGORY: 5A

UPSTREAM LIMIT:

DOWNSTREAM  LIMIT:

RECOMMENDATION: Problem Characterization

2010 IMPAIRED AREA ID: CB-JMSTFU

IMPAIRMENT: Aquatic Macrophytes

TMDL ID: JMSTFU-SAV-BAY

IMPAIRED SIZE: 6.5998 - Sq. Mi. Watershed: VAP-G01E

IMPAIRMENT SOURCE: Nonpoint Source, Point Source

A -  532



Fact Sheet 
Dominion – Chesterfield Power Station
Attachments

Attachment 4

Effluent Characterization



Facility Name: Virginia Power-Chesterfield

Outfall 001 Outfall 002

TEMP

(ºF)

HEAT

(BTU/hr)

TP

(mg/L)
TEMP

(ºF)

HEAT

(BTU/h
TP

(mg/L)

Due Date
Quant

Avg

Quanti

Max
Max

Quanti

Max

Conc

Max
Due Date

Quant

Avg

Quanti

Max
Max

Quanti

Max

Conc

Max

9/10/2008 208 212 111 7.7 0.1 9/10/2008 73 89 127 5.29 0.11

10/10/2008 205 212 100 7.7 0.07 10/10/2008 66 89 123 5.4 0.07

11/10/2008 160 212 103 7.8 0.07 11/10/2008 56 89 103 5.04 0.08

12/10/2008 189 212 86 7.8 0.07 12/10/2008 86 89 126 5.19 0.07

1/10/2009 180 212 74 7.8 0.06 1/10/2009 88 89 107 5.03 <QL

2/10/2009 211 212 67 7.8 0.05 2/10/2009 82 89 94 5.02 <QL

3/10/2009 179 212 77 7.8 <QL 3/10/2009 75 89 104 4.94 <QL

4/10/2009 142 159 87 7.6 <QL 4/10/2009 89 89 100 4.94 <QL

5/10/2009 104 159 93 7 0.06 5/10/2009 78 89 101 4.98 0.06

6/10/2009 134 159 101 7.6 0.06 6/10/2009 86 89 103 5.01 0.06

7/10/2009 193 212 114 7.7 0.05 7/10/2009 88 89 116 5.23 <QL

8/10/2009 203 212 108 7.8 0.06 8/10/2009 83 89 117 5.19 0.06

9/10/2009 205 212 118 7.8 0.07 9/10/2009 83 89 122 5.3 0.07

10/10/2009 210 212 109 7.9 0.06 10/10/2009 54 89 120 5.18 0.06

11/10/2009 182 212 98 7.8 0.06 11/10/2009 74 89 109 5.32 0.06

12/10/2009 126 159 73 4.1 <QL 12/10/2009 76 89 92 5.03 <QL

1/10/2010 179 212 87 7.8 0.06 1/10/2010 82 89 97 5.03 0.05

2/10/2010 200 212 82 7.9 <QL 2/10/2010 78 89 122 5 <QL

3/10/2010 207 212 68 8.1 <QL 3/10/2010 46 89 105 4.97 0.05

4/10/2010 93 159 77 5.5 <QL 4/10/2010 39 45 117 5.34 <QL

5/10/2010 145 159 89 4 <QL 5/10/2010 40 45 80 2.07 <QL

6/10/2010 141 212 100 7.9 <QL 6/10/2010 45 89 129 5.18 <QL

7/10/2010 187 212 112 7.8 <QL 7/10/2010 86 89 119 5.27 <QL

8/10/2010 205 212 111 7.7 0.06 8/10/2010 89 89 121 5.25 0.05

9/10/2010 209 212 111 7.8 0.32 9/10/2010 82 89 116 5.24 0.38

10/10/2010 207 212 107 7.7 <QL 10/10/2010 51 89 114 5.15 0.05

11/10/2010 134 212 127 7.4 <QL 11/10/2010 28 45 79 0 <QL

12/10/2010 118 212 78 7.3 <QL 12/10/2010 46 89 79 4.81 <QL

1/10/2011 210 212 68 7.2 <QL 1/10/2011 87 89 106 5.46 <QL

2/10/2011 206 212 61 7.7 <QL 2/10/2011 85 89 83 5.2 <QL

3/10/2011 212 212 82 7.6 <QL 3/10/2011 56 89 71 5.12 <QL

4/10/2011 184 212 96 7.4 <QL 4/10/2011 12 45 69 2.07 <QL

5/10/2011 146 212 89 7.2 <QL 5/10/2011 29 89 98 5.11 <QL

6/10/2011 141 212 100 7.6 0.009 6/10/2011 50 89 110 5.15 0.09

7/10/2011 190 212 105 7.5 0.06 7/10/2011 77 89 114 5.38 0.42

8/10/2011 204 212 114 7.1 0.1 8/10/2011 75 89 121 5.35 0.07

9/10/2011 197 212 113 7.4 0.31 9/10/2011 60 89 121 5.21 0.11

10/10/2011 168 212 104 7.5 0.09 10/10/2011 52 89 90 2.03 0.06

Average: 176.6842 203.63 94.7368 7.38947 0.08805 Average: 66.632 84.368 105.92 4.7758 0.102

90th Percentile: 209.3 212 113.3 7.83 0.1 90th Percentile: 87.3 89 122.3 5.343 0.137

10th Percentile: 131.6 159 71.5 7.07 0.05 10th Percentile: 39.7 75.8 79.7 3.988 0.05

Max 212 212 127 8.1 0.32 Max 89 89 129 5.46 0.42

90th Percentile (⁰ Celsius): 50.2

DMR DATA

Permit No:VA0004146

FLOW (MGD) FLOW (MGD)



Outfall 003 Outfall 004

TEMP

(ºF)

HEAT

(BTU/hr)

TP

(mg/L)

DO

(mg/L)

TPH

(mg/L)

TOC

(mg/L)

TP

(mg/L)

Due Date
Quant

Avg

Quanti

Max
Max

Quanti

Max

Conc

Max
Due Date

Quant

Avg

Quanti

Max
Min Max

Conc

Min

Conc

Avg

Conc

Avg

Conc

Max

Conc

Avg

Conc

Max

Conc

Max

Conc

Max

9/10/2008 755 757 125 5.18 0.1 9/10/2008 9.41 11.21 7.5 7.5 5.8 0.65 0.78 7.3 7.5 2.1 <QL

10/10/2008 665 757 125 5.24 0.06 10/10/2008 9.97 13.17 7 7.1 6.3 0.81 1.15 10.6 13.7 1.8 0.06

11/10/2008 587 700 111 4.51 0.09 11/10/2008 7.73 8.81 6.8 7 7 0.66 0.79 5.9 7.8 2 <QL

12/10/2008 595 757 116 3.71 0.09 12/10/2008 7.71 8.56 7.6 7.7 8.8 1.01 1.22 9.2 9.7 3.4 <QL

1/10/2009 729 757 117 5.17 0.07 1/10/2009 9.61 13.89 7.5 7.6 11.5 1.74 1.85 12.8 13.4 2.8 0.06

2/10/2009 756 757 105 5.16 <QL 2/10/2009 9.92 11.33 7 7.1 10.7 <QL 1.9 2.28 6.4 7.3 1.2 <QL

3/10/2009 757 757 108 5.09 <QL 3/10/2009 9.74 10.25 6.8 7.4 11.6 2 2.76 4.8 5.3 2.2 <QL

4/10/2009 567 757 90 5.2 <QL 4/10/2009 9.3 11.74 7.3 7.6 11.6 0.95 1.44 9.6 10.8 1.4 <QL

5/10/2009 745 757 126 5.21 <QL 5/10/2009 9.65 10.59 7.3 7.4 9.4 0.29 0.35 6.3 7.4 1.1 0.08

6/10/2009 716 757 126 5.26 0.06 6/10/2009 9.53 11.74 7.3 7.6 7.9 0.2 0.29 7.2 7.6 3.1 0.11

7/10/2009 729 757 128 5.33 <QL 7/10/2009 9.13 10.95 7.6 8 7.6 0.06 0.17 6.5 7 2.3 0.09

8/10/2009 733 757 125 5.3 0.05 8/10/2009 9.49 11.33 8.2 8.6 8.2 0.13 0.17 6.9 7.6 2.6 0.09

9/10/2009 749 757 125 5.33 0.07 9/10/2009 9.64 10.25 8.1 8.3 6.5 0.1 0.13 5.2 5.5 2.2 0.07

10/10/2009 716 757 128 5.31 0.06 10/10/2009 9.1 10.95 8 8.1 6.5 0.17 0.25 7 7.7 5 0.08

11/10/2009 648 757 120 5.23 0.08 11/10/2009 9.56 11.33 7.8 8 7.9 0.16 0.2 10.3 10.4 3.1 0.08

12/10/2009 702 757 124 5.21 <QL 12/10/2009 10.54 17.33 7.2 7.6 8.5 0.27 0.29 9.3 9.5 0.6 0.09

1/10/2010 733 757 125 5.15 <QL 1/10/2010 11.57 15.75 6.6 6.8 10 0.4 0.46 6.3 7.1 1.1 0.42

2/10/2010 708 757 115 5.19 <QL 2/10/2010 10.39 13.7 6.3 7.2 13 <QL 0.68 0.77 6.8 6.8 3.3 <QL

3/10/2010 652 757 118 5.14 0.05 3/10/2010 10.74 13.74 6.8 7.1 12.5 0.5 0.59 5.5 7.8 0.7 <QL

4/10/2010 690 700 127 5.17 <QL 4/10/2010 9.76 14.36 7 7.5 11 0.59 0.64 4.6 5.4 2.4 0.13

5/10/2010 656 700 123 5.22 <QL 5/10/2010 9.15 10.25 7.1 7.2 8.7 0.54 0.6 5.4 5.6 2 0.08

6/10/2010 643 699 127 5.2 <QL 6/10/2010 9.26 11.33 7.7 7.9 8.2 0.55 0.63 8.7 13.4 1.3 <QL

7/10/2010 750 757 131 5.27 <QL 7/10/2010 10.05 10.95 6.6 6.9 7.1 1.71 1.85 2.3 3 0.5 <QL

8/10/2010 748 757 129 5.31 0.06 8/10/2010 9.84 10.25 8 8.1 7.3 0.83 1.04 4.3 4.7 1.9 0.1

9/10/2010 737 737 123 5.31 0.08 9/10/2010 9.67 11.33 7.69 8.01 6 0.82 1.17 2.8 3.1 2.8 0.16

10/10/2010 511 699 121 5.25 <QL 10/10/2010 7.41 15.23 7.7 8.3 6 0.33 0.93 3.6 3.8 3.5 0.09

11/10/2010 267 325 104 2.11 <QL 11/10/2010 6.03 9.93 7.6 7.9 8.9 0.43 0.76 7.9 12 2.4 0.08

12/10/2010 104 403 103 1.63 <QL 12/10/2010 4.79 6.28 7.1 7.4 10.5 0.17 0.23 7.7 7.8 3 <QL

1/10/2011 429 757 104 5.06 <QL 1/10/2011 8.74 13.16 7.2 7.4 11.4 0.15 0.8 9.6 11.6 3.4 <QL

2/10/2011 736 757 97 5.29 <QL 2/10/2011 15.3 19.88 7.1 7.6 12.7 <QL 0.72 1 7.4 7.8 1.9 0.07

3/10/2011 533 547 112 5.16 <QL 3/10/2011 10.55 17.3 7 7.1 11.3 1.87 2.19 8.1 8.3 2.9 <QL

4/10/2011 520 547 121 3.94 <QL 4/10/2011 8.47 12.65 7.6 7.6 10.2 1.72 2.06 20.1 35.6 3.5 <QL

5/10/2011 510 757 113 3.92 <QL 5/10/2011 8.55 14.36 7.3 7.5 10.9 2.04 2.29 13.8 20.6 2.8 <QL

6/10/2011 696 757 122 5.46 0.13 6/10/2011 10.47 14.27 7.5 7.5 7.4 1.6 2.13 9.5 10.6 3.5 0.07

7/10/2011 743 757 128 5.52 0.06 7/10/2011 12.6 18.93 6.9 7.6 6.3 1.63 1.97 2.4 2.4 1.2 <QL

8/10/2011 727 757 128 5.45 0.05 8/10/2011 12.84 19.88 7 7.7 7 1.28 1.67 4.6 4.9 1.2 0.05

9/10/2011 637 652 128 4.82 0.07 9/10/2011 12.38 21.97 7.6 7.7 5.8 1.62 1.69 4.1 5.2 2.5 0.16

10/10/2011 710 757 121 5.31 0.07 10/10/2011 13.06 20.89 6.2 6.7 5.7 1.32 1.58 6.4 9.2 5.9 <QL

Average: 647.0789 714.42 118.921 4.92947 0.07222 Average: 9.7803 13.153 7.2787 7.5608 8.782 NA 0.8579 1.083 7.29 8.81 2.3842 0.1057

90th Percentile: 749.3 757 128 5.33 0.093 90th Percentile: 12.446 19.215 7.86 8.1 11.6 NA 1.779 2.148 10.4 13.4 3.5 0.16

10th Percentile: 511 620.5 104 3.934 0.05 10th Percentile: 7.724 10.154 6.74 7.1 6 NA 0.157 0.221 3.95 4.43 1.1 0.06

Max 757 757 131 5.52 0.13 Max 15.3 21.97 8.2 8.6 13 NA 2.04 2.76 20.1 35.6 5.9 0.42

90th Percentile (⁰ Celsius): 53.3

TSS (mg/L)FLOW (MGD) FLOW (MGD) pH (S.U.)
AMMONIA

(mg/L)



Outfall 104 Outfall 005

Due Date
Quant

Avg

Quanti

Max
Min Max Due Date

Quant

Avg

Quanti

Max
Min Max

Quant

Avg

Quant

Max

9/10/2008 NULL NULL NULL NULL 9/10/2008 NULL NULL NULL NULL NULL NULL

10/10/2008 NULL NULL NULL NULL 10/10/2008 NULL NULL NULL NULL NULL NULL

11/10/2008 0.16 0.16 9.2 9.2 11/10/2008 NULL NULL NULL NULL NULL NULL

12/10/2008 0.16 0.16 9.3 9.3 12/10/2008 NULL NULL NULL NULL NULL NULL

1/10/2009 0.16 0.16 9.4 9.4 1/10/2009 NULL NULL NULL NULL NULL NULL

2/10/2009 0.16 0.16 9.5 9.5 2/10/2009 2.24 4.05 7.8 8.1 <QL <QL

3/10/2009 0.19 0.31 9.5 9.5 3/10/2009 NULL NULL NULL NULL NULL NULL

4/10/2009 1 1.7 8.9 10.2 4/10/2009 NULL NULL NULL NULL NULL NULL

5/10/2009 NULL NULL NULL NULL 5/10/2009 NULL NULL NULL NULL NULL NULL

6/10/2009 NULL NULL NULL NULL 6/10/2009 NULL NULL NULL NULL NULL NULL

7/10/2009 NULL NULL NULL NULL 7/10/2009 NULL NULL NULL NULL NULL NULL

8/10/2009 NULL NULL NULL NULL 8/10/2009 NULL NULL NULL NULL NULL NULL

9/10/2009 NULL NULL NULL NULL 9/10/2009 NULL NULL NULL NULL NULL NULL

10/10/2009 NULL NULL NULL NULL 10/10/2009 NULL NULL NULL NULL NULL NULL

11/10/2009 NULL NULL NULL NULL 11/10/2009 NULL NULL NULL NULL NULL NULL

12/10/2009 NULL NULL NULL NULL 12/10/2009 NULL NULL NULL NULL NULL NULL

1/10/2010 NULL NULL NULL NULL 1/10/2010 NULL NULL NULL NULL NULL NULL

2/10/2010 NULL NULL NULL NULL 2/10/2010 2.77 5.25 8 8 <QL <QL

3/10/2010 NULL NULL NULL NULL 3/10/2010 NULL NULL NULL NULL NULL NULL

4/10/2010 NULL NULL NULL NULL 4/10/2010 2.01 5.96 7.8 7.8 <QL <QL

5/10/2010 1.29 1.29 10.6 10.6 5/10/2010 NULL NULL NULL NULL NULL NULL

6/10/2010 NULL NULL NULL NULL 6/10/2010 NULL NULL NULL NULL NULL NULL

7/10/2010 NULL NULL NULL NULL 7/10/2010 NULL NULL NULL NULL NULL NULL

8/10/2010 NULL NULL NULL NULL 8/10/2010 NULL NULL NULL NULL NULL NULL

9/10/2010 NULL NULL NULL NULL 9/10/2010 NULL NULL NULL NULL NULL NULL

10/10/2010 NULL NULL NULL NULL 10/10/2010 NULL NULL NULL NULL NULL NULL

11/10/2010 1.75 1.75 8.8 8.8 11/10/2010 NULL NULL NULL NULL NULL NULL

12/10/2010 0.55 0.55 10.6 10.6 12/10/2010 NULL NULL NULL NULL NULL NULL

1/10/2011 NULL NULL NULL NULL 1/10/2011 NULL NULL NULL NULL NULL NULL

2/10/2011 0.55 0.55 10.4 10.4 2/10/2011 1.68 4.05 7.6 7.8 0.77 0.77

3/10/2011 1.7 1.7 11.4 11.4 3/10/2011 NULL NULL NULL NULL NULL NULL

4/10/2011 NULL NULL NULL NULL 4/10/2011 NULL NULL NULL NULL NULL NULL

5/10/2011 0.55 0.55 11.3 11.3 5/10/2011 NULL NULL NULL NULL NULL NULL

6/10/2011 3.2 3.2 11.6 11.6 6/10/2011 NULL NULL NULL NULL NULL NULL

7/10/2011 NULL NULL NULL NULL 7/10/2011 NULL NULL NULL NULL NULL NULL

8/10/2011 NULL NULL NULL NULL 8/10/2011 NULL NULL NULL NULL NULL NULL

9/10/2011 NULL NULL NULL NULL 9/10/2011 NULL NULL NULL NULL NULL NULL

10/10/2011 3.23 3.23 9.4 10.4 10/10/2011 NULL NULL NULL NULL NULL NULL

Average: 1.046429 1.105 9.99286 10.1571 Average: 2.175 4.83 7.8 7.925 0.77 0.77

90th Percentile: 2.765 2.765 11.37 11.37 90th Percentile: 2.611 5.747 7.94 8.07 0.77 0.77

10th Percentile: 0.16 0.16 8.99 9.23 10th Percentile: 1.779 4.05 7.66 7.8 0.77 0.77

Max 3.23 3.23 11.6 11.6 Max 2.77 5.96 8 8.1 0.77 0.77

AMMONIA

(kg/d)
FLOW (MGD) pH (S.U.) FLOW (MGD) pH (S.U.)



Pollutant 001 002 003 004 005 104
Chemical Oxygen Demand (COD) (mg/L) 10.13 41.93
Total Organic Carbon (TOC) (mg/L) 5.1 8.6 4.8 13.3 7 15
Total Suspended Solids (TSS) (mg/L) 13.6 15 12.4 51.5 15.9 19.2
Total Ammonia (mg/L) 0.1 0.07 0.08 2.76 0.07 8.9
Temperature, Winter (degrees C) 11.4 18.3 16.4 12.15 5.7 13.2
Temperature, Summer (degrees C) 34 37.5 42.8 32.2 31.5 31.5
pH (s.u.) 7.7 7.6 7.7 6 - 8.4 7.5 - 9.6 8.9 - 12.2
Total Bromide (mg/L) 0.34 0.33 0.33 0.47 0.2
Color (NTU) 25 30 20 0 25 15
Fluoride (mg/L) 0.146 0.154 0.141 0.399 0.184 0.799
Nitrate + Nitrite (mg/L) 0.81 0.78 0.86 1.73 0.03 53.45
Total Nitrogen (as N) (mg/L) 0.46 0.36 0.43 2.86 0.33 4.39
Total Phosphorus (as P) (mg/L) 0.11 0.11 0.1 0.49 0.12
Total Beta (pCi/L) 3.69 2.45 3.23 4.44 2.88 33.6
Sulfate (mg/L) 54.52 55.82 57.2 150.31 76.58 644.6
Sulfite (as SO3) (mg/L) 0.64 0.64 1.28
Surfactants (mg/L) 2.1
Total Aluminum (mg/L) 0.23 0.11 0.21 0.24 0.26 0.11
Total Barium (mg/L) 0.105 0.1 0.121 0.343 0.177 0.062
Total Boron (mg/L) 0.1 0.07 0.07 2.21 0.22 37.67
Total Cobalt (mg/L) 0.006
Total Iron (mg/L) 0.7 0.5 0.56 0.07 0.39 0.63
Total Magnesium (mg/L) 5.25 5.17 5.54 9.7 6.94 220
Total Molybdenum (mg/L) 0.002 0.002 0.002 0.113 0.01 0.016
Total Manganese (mg/L) 0.06 0.05 0.06 0.08 0.08 0.41
Total Tin (mg/L) 0.005
Total Titanium (mg/L) 0.029 0.004
Total Antimony (mg/L) 0.008
Total Arsenic (mg/L) 0.054 0.006 0.007
Total Beryllium (mg/L) 0.0004
Total Cadmium (mg/L) 0.0012
Total Chromium (mg/L) 0.002
Total Copper (mg/L) 0.014 0.037 0.004 0.009
Total Mercury (mg/L) 0.00000126 0.00000119 0.00000208
Total Nickel (mg/L) 0.025 0.056
Total Selenium (mg/L) 0.019 0.006 0.116
Total Thallium (mg/L) 0.0007 0.0006
Total Zinc (mg/L) 0.013 0.012 0.01 0.033
Total Phenols (mg/L) 0.01 0.06 0.04 0.01
Chloroform (mg/L) 0.00188 0.0016 0.00189
Gross Alpha Particle Activity (pCi/L) 4.44
Tritium (pCi/L) 977
Beta Particle & Photon Activity (pCi/L) 3.69 3.23 2.88
Ammonia (µg/L) 100 70 80 2360 10
Chlorides (µg/L) 30440 32010 32060 118320 4840
E. coli (N/100mL) 50 30 30
Tributyltin (µg/L) 0.032 0.030
dissolved antimony (µg/L) 8.00
dissolved arsenic (µg/L) 41.00 5.00
dissolved cadmium (µg/L) 1.10
dissolved total chromium (µg/L) 2.00
dissolved copper (µg/L) 6.00, <1.00 13.00, 4.00 2.00 8.00
dissolved, mercury (µg/L) 0.00064 0.00094 0.00116
dissolved nickel (µg/L) 25.00
dissolved selenium (µg/L) 17.00 4.00
dissolved thallium (µg/L) 0.50 0.50
dissolved zinc (µg/L) 13 26 26.00

Form 2C Data (Observed Pollutants)



Pollutants
Outfall 001
(11/12/08)

Outfall 002
(11/12/08)

Outfall 003
(11/12/08)

Outfall 004
(1/26/09)

Outfall 005
(1/12/09)

Dissolved Antimony (ug/L) 8.00
Dissolved Arsenic (ug/L) 41.00 5.00

Dissolved Cadmium(ug/L) 1.10
Total Chromium (ug/L) 2.00

Dissolved Copper (ug/L) 6.00, <1.0 * 13.00,4.00 * 2.00 8.00
Dissolved Mercury (ug/L) 0.00064 0.00094 0.00116
Dissolved Nickel (ug/L) 25.00
Total Selenium (ug/L) 19 6

Dissolved Thallium 0.50 0.50
Dissolved Zinc (ug/L) 13.00 26.00 26.00

Chloroform (ug/L) 1.88 1.60 1.89
Beta Particle and Photon Activity (pCi/L) 3.69 3.23 2.88

Gross Alpha Particle Activity (pCi/L) 4.44
Ammonia (ug/L) 100 70 80 2360 10.00
Sulfate (mg/L) 54.52 55.82 57.2 150.31 76.58

Total Iron (mg/L) 0.7 0.5 0.56 0.07 0.39
Total Manganese (mg/L) 0.06 0.05 0.06 0.08 0.08

Total Barium (mg/L) 0.105 0.1 0.121 0.343 0.177
Chlorides (ug/L) 30440 32010 32060 118320 4840
E. coli (N/CML) 50 30 30

Tributyltin (ug/L) 0.032 0.030

*Sample collected 4/6/09
PWS only
PWS and Aquatic
PWS and HH
Aquatic
Aquatic, PWS and HH

Observed Pollutatnts that are addressed in the Water Quality Standards
(See Reasonable Potential Evaluations in Attachment 5)

































































Fact Sheet
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Attachment 5

Effluent Limitation Development:

a. Reasonable Potential Analyses for Outfalls 001 and 002

b. Reasonable Potential Analyses for Outfall 003

c. Reasonable Potential Analyses for Outfalls 004 and 005

d. Ammonia

e. Total Phosphorus

f. Modeling Associated with SCR addition

g. 40 CFR 423
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a. Reasonable Potential Analysis for Outfalls 001 and 002

Effluent limitations for parameters submitted with the application were evaluated in accordance with DEQ

Guidance Memo 00-2011. All observed pollutants and pollutants reported as less than QLs that

exceeded the agency accepted values were evaluated for reasonable potential to violate in stream water

quality standards. Pollutants that were reported as less than a DEQ accepted QL were considered

absent for the purposes of this evaluation.

MSTRANTI (version 2b), a DEQ developed spreadsheet was used to calculate Waste Load Allocations

(WLAs) based on mixed conditions. Stream data, effluent data and mixing ratios were entered into

MSTRANTI to determine the WLAs.

Outfalls 001 and 002 discharge to the tidal James River. Because of the challenge in modeling tidal

discharges, default dilution ratios of 2:1 acute and 50:1 chronic were assumed. Mixing ratios were input

in MSTRANTI as follows:

2:1 acute A design flow of 1 MGD and 1Q10 flow of 1 MGD

50:1 chronic A design flow of 1 MGD and 7Q10 flow of 49 MGD

STATS.EXE (version 2.0.4) was then used to evaluate reasonable potential and calculate limitations if

needed. WLAs, monitoring frequencies and reported effluent pollutant concentrations were input in

STATS.EXE to evaluate each pollutant individually. Because chlorine is purposefully introduced in to the

effluent, TRC limitations were forced using an assumed datum. As shown in the STATS outputs included

in this section, no other limitations are needed to protect ambient aquatic Water Quality Standards at

Outfalls 001 and 002.

For parameters with standards based on Human Health (HH), the maximum observed values were

compared to the HH WLAs calculated in MSTRANTI. The receiving stream is not designated as a PWS, so

the HH PWS standards do not apply to this discharge. However, the PWS WLAs were calculated for

illustrative purposes. As shown in the table below, all of the observed values were substantially less than

the WLAs; therefore, no limitations are needed for these parameters to protect human health.

In the application, the values reported for Beta Particle and Photon Activity are in units of activity (i.e.

pCi/L) whereas the applicable water quality standard is an exposure in terms of mrem/yr. The EPA has

established this same standard for community potable water systems. EPA guidance states that

compliance with the potable water standard may be assumed if the average annual concentration of Beta

Particle and Photon Activity is less than 50 pCi/L (Radionuclides in Drinking Water: A Small Entity

Compliance Guide. EPA 815-R-02-001, February 2002.;

http://www.epa.gov/safewater/radionuclides/compliancehelp.html). Consequently, the reported

concentration of Beta Particle and Photon Activity is considered to meet the applicable water quality

standards. Pollutants without an applicable standard cannot be evaluated at this time.

Pollutant
Observed Value Human Health WLA Reasonable

Potential (Y/N)Outfall 001 Outfall 002 PWS All Other Waters
Dissolved Copper (µg/L) 6.00, <1.0 13.00, 4.00 65000 N
Dissolved Zinc (µg/L) 13.00 26.00 370000 1300000 N
Chloroform (µg/L) 1.88 1.60 17000 550000 N
Beta Particle & Photon
Activity (pCi/L)

3.69
200
mrem/year

N

Chlorides (µg/L) 30440 32010 13000000 N
Dissolved Barium (µg/L) 105 100 100000 N
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Pollutant
Observed Value Human Health WLA Reasonable

Potential (Y/N)Outfall 001 Outfall 002 PWS All Other Waters
Dissolved Iron (µg/L) 700 500 15000 N
Dissolved Manganese
(µg/L)

60 50 2500
N

Sulfate (mg/L) 54.52 55.82 13000 N
E. coli (N/100mL) 50 30 126 126 N
* Observed values are expressed in terms of total rather than dissolved.



MSTRANTI DATA SOURCE REPORT
(Chesterfield Power Station: Outfalls 001 & 002)

Stream Information

Mean Hardness 2-JMS099.30

90% Temperature (annual) 2-JMS099.30

90% Temperature (wet season) NA

90% Maximum pH 2-JMS099.30

10% Maximum pH 2-JMS099.30

Tier Designation Flow Frequency Memo (11/4/11)

Stream Flows & Mixing Information

All Data Tidal Default Mixing Ratios

Effluent Information

Mean Hardness

App Data
(002 mean hardness, which is less 
than the 001 mean hardness and 

therefore a more conservative value.)

90% Temperature (annual)
The 90% max temperature for Outfall 
002, which is higher than 90% max 

temperature from Outfall 001.
90% Temperature (wet season) NA

90% Maximum pH

The ambient stream pH based on 40 
years of sampling was used in lieu o f
the single effluent sample provided in 
the application.  Because the effluent 

is non-contact cooling water 
withdrawn from the river and there is 
no chemical adjustment of pH, the 

stream values are considered a more 
conservative input. In addition, the 

single sample effluent value is within 
the ambient range.

10% Maximum pH

Discharge Flow Tidal Default Mixing Ratios

Data Location:
Flow Frequency Analysis – Attachment 3
DMR Data – Attachment 4
App Data – Attachment 4
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10/26/2011 5:38:54 PM 

Facility  = Chesterfield Power Station- Outfall 001
Chemical  = Ammonia
Chronic averaging period =  30 
WLAa    =  20.3
WLAc    =  52.5
Q.L.      = 0.1
# samples/mo. = 1 
# samples/wk. = 1 

Summary of Statistics:

# observations = 1
Expected Value =  .100
Variance       =  .0036
C.V.           = 0.6
97th percentile daily values  =  .243341
97th percentile 4 day average =  .166379
97th percentile 30 day average=  .120605
# < Q.L.       =  0 
Model used     = BPJ Assumptions, type 2 data

No Limit is required for this material

The data are:

0.100

The evaluation above is expressed in mg/L.  As 
shown, reasonable potential to violate in stream 
WQS does not exist.  Consequently, a limitation is 
not required at this time.

11/20/2011 10:10:29 AM 

Facility  = Chesterfield Power Station- Outfall 001
Chemical  = TRC
Chronic averaging period =  4 
WLAa    =  38 
WLAc    =  550 
Q.L.      = 100
# samples/mo. = 4 
# samples/wk. = 1 

Summary of Statistics:

# observations = 1
Expected Value =  20000
Variance       =  1440000
C.V.           = 0.6
97th percentile daily values  =  48668.3
97th percentile 4 day average =  33275.8
97th percentile 30 day average=  24121.0
# < Q.L.       =  0 
Model used     = BPJ Assumptions, type 2 data

A limit is needed based on Acute Toxicity
Maximum Daily Limit   = 38
Average Weekly limit  = 38
Average Monthly LImit = 25.9815774306533

The data are:

20000

The evaluation above is expressed in ug/L.
According to GM00-2011, because chlorine is a 
known toxicant purposefully introduced to the 
effluent., a reasonable potential analysis is not 
needed to establish the potential to violate WQS.
Instead, a limitation is forced by entering a datum 
of 20,000 ug/L.  As shown above, a limitation is 
needed based on acute toxicity.



10/26/2011 4:57:25 PM 

Facility  = Chesterfield Power Station- Outfall 001
Chemical  = Dissolved Copper
Chronic averaging period =  4 
WLAa    =  21 
WLAc    =  320 
Q.L.      = 1
# samples/mo. = 1 
# samples/wk. = 1 

Summary of Statistics:

# observations = 2
Expected Value =  1.16619
Variance       =  .4896
C.V.           = 0.6
97th percentile daily values  =  2.83782
97th percentile 4 day average =  1.94029
97th percentile 30 day average=  1.40648
# < Q.L.       =  1 
Model used     = BPJ Assumptions, Type 1 data

No Limit is required for this material

The data are:

6
0

The limitation above is expressed in ug/L.  As 
shown, reasonable potential to violate in stream 
WQS does not exist.  Consequently, a limitation is 
not required at this time.

10/26/2011 5:09:00 PM 

Facility  = Chesterfield Power Station- Outfall 001
Chemical  = Dissolved Zinc
Chronic averaging period =  4 
WLAa    =  190 
WLAc =  4200 
Q.L.      = 10
# samples/mo. = 1 
# samples/wk. = 1 

Summary of Statistics:

# observations = 1
Expected Value =  13
Variance       =  60.84
C.V.           = 0.6
97th percentile daily values  =  31.6344
97th percentile 4 day average =  21.6292
97th percentile 30 day average=  15.6786
# < Q.L.       =  0 
Model used     = BPJ Assumptions, type 2 data

No Limit is required for this material

The data are:

13

The limitation above is expressed in ug/L.  As 
shown, reasonable potential to violate in stream 
WQS does not exist.  Consequently, a limitation is 
not required at this time.



10/26/2011 5:48:35 PM 

Facility  = Chesterfield Power Station- Outfall 001
Chemical  = Chlorides
Chronic averaging period =  4 
WLAa    =  1700000 
WLAc =  12000000 
Q.L.      = 100
# samples/mo. = 1 
# samples/wk. = 1 

Summary of Statistics:

# observations = 1
Expected Value =  30440
Variance       =  3335736
C.V.           = 0.6
97th percentile daily values  =  74073.2
97th percentile 4 day average =  50645.7
97th percentile 30 day average=  36712.2
# < Q.L.       =  0 
Model used     = BPJ Assumptions, type 2 data

No Limit is required for this material

The data are:

30440

The limitation above is expressed in ug/L.  As 
shown, reasonable potential to violate in stream 
WQS does not exist.  Consequently, a limitation is 
not required at this time.

10/26/2011 5:04:37 PM 

Facility  = Chesterfield Power Station- Outfall 001
Chemical  = Dissolved Mercury
Chronic averaging period =  4 
WLAa    =  2.8 
WLAc    =  39 
Q.L.      = 0.0006
# samples/mo. = 1 
# samples/wk. = 1 

Summary of Statistics:

# observations = 1
Expected Value =  .00064
Variance       =  .000000
C.V.           = 0.6
97th percentile daily values  =  .001557
97th percentile 4 day average =  .001064
97th percentile 30 day average=  .000771
# < Q.L.       =  0 
Model used     = BPJ Assumptions, type 2 data

No Limit is required for this material

The data are:

0.00064

The limitation above is expressed in ug/L.  As 
shown, reasonable potential to violate in stream 
WQS does not exist.  Consequently, a limitation is 
not required at this time.



10/26/2011 5:43:33 PM 

Facility  = Chesterfield Power Station-Outfall 002
Chemical  = Ammonia
Chronic averaging period =  30 
WLAa    =  20.3
WLAc    =  52.5
Q.L.      = .05
# samples/mo. = 1 
# samples/wk. = 1 

Summary of Statistics:

# observations = 1
Expected Value =  .07
Variance       =  .001764
C.V.           = 0.6
97th percentile daily values  =  .170339
97th percentile 4 day average =  .116465
97th percentile 30 day average=  .084423
# < Q.L.       =  0 
Model used     = BPJ Assumptions, type 2 data

No Limit is required for this material

The data are:

0.070

The evaluation above is expressed in mg/L.  As 
shown, reasonable potential to violate in stream 
WQS does not exist.  Consequently, a limitation is 
not required at this time.

11/20/2011 10:10:29 AM 

Facility  = Chesterfield Power Station- Outfall 002
Chemical = TRC
Chronic averaging period =  4 
WLAa    =  38 
WLAc    =  550 
Q.L.      = 100
# samples/mo. = 4 
# samples/wk. = 1 

Summary of Statistics:

# observations = 1
Expected Value =  20000
Variance       =  1440000
C.V.           = 0.6
97th percentile daily values  =  48668.3
97th percentile 4 day average =  33275.8
97th percentile 30 day average=  24121.0
# < Q.L.       =  0 
Model used     = BPJ Assumptions, type 2 data

A limit is needed based on Acute Toxicity
Maximum Daily Limit   = 38
Average Weekly limit  = 38
Average Monthly LImit = 25.9815774306533

The data are:

20000

The evaluation above is expressed in ug/L.
According to GM00-2011, because chlorine is a 
known toxicant purposefully introduced to the 
effluent., a reasonable potential analysis is not 
needed to establish the potential to violate WQS.
Instead, a limitation is forced by entering a datum 
of 20,000 ug/L.  As shown above, a limitation is 
needed based on acute toxicity.



10/26/2011 5:52:08 PM 

Facility  = Chesterfield Power Station- Outfall 002
Chemical  = Dissolved Copper
Chronic averaging period =  4 
WLAa    =  21 
WLAc    =  320 
Q.L.      = 1
# samples/mo. = 1 
# samples/wk. = 1 

Summary of Statistics:

# observations = 2
Expected Value =  8.5
Variance       =  26.01
C.V.           = 0.6
97th percentile daily values  =  20.6840
97th percentile 4 day average =  14.1422
97th percentile 30 day average=  10.2514
# < Q.L.       =  0 
Model used     = BPJ Assumptions, type 2 data

No Limit is required for this material

The data are:

13
4

The evaluation above is expressed in mg/L.  As 
shown, reasonable potential to violate in stream
WQS does not exist.  Consequently, a limitation is 
not required at this time.

10/26/2011 5:55:53 PM 

Facility  = Chesterfield Power Station- Outfall 002
Chemical  = Dissolved Zinc
Chronic averaging period =  4 
WLAa    =  190 
WLAc    =  4200 
Q.L. = 10
# samples/mo. = 1 
# samples/wk. = 1 

Summary of Statistics:

# observations = 1
Expected Value =  26
Variance       =  243.36
C.V.           = 0.6
97th percentile daily values  =  63.2688
97th percentile 4 day average =  43.2585
97th percentile 30 day average=  31.3573
# < Q.L.       =  0 
Model used     = BPJ Assumptions, type 2 data

No Limit is required for this material

The data are:

26

The evaluation above is expressed in mg/L.  As 
shown, reasonable potential to violate in stream 
WQS does not exist.  Consequently, a limitation is 
not required at this time.



10/26/2011 5:54:01 PM 

Facility  = Chesterfield Power Station- Outfall 002
Chemical  = Dissolved Mercury
Chronic averaging period =  4 
WLAa    =  2.8 
WLAc    =  39 
Q.L.      = 0.0001
# samples/mo. = 1 
# samples/wk. = 1 

Summary of Statistics:

# observations = 1
Expected Value =  .00094
Variance       =  .000000
C.V.           = 0.6
97th percentile daily values  =  .002287
97th percentile 4 day average =  .001563
97th percentile 30 day average=  .001133
# < Q.L.       =  0 
Model used     = BPJ Assumptions, type 2 data

No Limit is required for this material

The data are:

0.00094

The evaluation above is expressed in mg/L.  As 
shown, reasonable potential to violate in stream 
WQS does not exist.  Consequently, a limitation is 
not required at this time.

10/26/2011 5:50:00 PM 

Facility  = Chesterfield Power Station- Outfall 002
Chemical  = Chlorides
Chronic averaging period =  4 
WLAa    =  1700000 
WLAc    =  12000000 
Q.L.      = 100
# samples/mo. = 1 
# samples/wk. = 1 

Summary of Statistics:

# observations = 1
Expected Value =  32010
Variance       =  3688704
C.V.           = 0.6
97th percentile daily values  =  77893.6
97th percentile 4 day average =  53257.9
97th percentile 30 day average=  38605.7
# < Q.L.       =  0 
Model used     = BPJ Assumptions, type 2 data

No Limit is required for this material

The data are:

32010

The evaluation above is expressed in mg/L.  As 
shown, reasonable potential to violate in stream 
WQS does not exist.  Consequently, a limitation is 
not required at this time.



Fact Sheet
Virginia Power – Chesterfield Power Station
Attachments

b. Reasonable Potential Analysis for Outfall 003

Effluent limitations for parameters submitted with the application were evaluated in accordance with DEQ

Guidance Memo 00-2011. All observed pollutants and pollutants reported less than QLs that exceeded

the agency accepted values were evaluated for reasonable potential to violate in stream water quality

standards. Pollutants that were reported less than a DEQ accepted QL were considered absent for the

purposes of this evaluation.

MSTRANTI (version 2b), a DEQ developed spreadsheet was used to calculate Waste Load Allocations

(WLAs) based on mixed conditions. Stream data, effluent data and mixing ratios were entered into

MSTRANTI to determine the WLAs.

Like Outfalls 001 and 002, Outfall 003 discharges to the tidal James River. However, because Outfall 003

discharges a large volume of water at the head of Farrar Gut, it creates free flowing stream characteristics in

a tidal water body. Historically, discharges to Farrar Gut have been evaluated as if to a free-flowing stream

because of this discharge. This approach remains appropriate and will be carried forward in the permit

reissuance. Because the Outfall 003 discharge creates the free flowing stream condition, it is evaluated as

if discharging to a dry ditch with zero flow. This represents a more conservative analysis than assuming

tidal defaults.

STATS.EXE (version 2.0.4) is then used to evaluate reasonable potential and calculate a limitation if

needed. WLAs, monitoring frequencies and reported effluent pollutant concentrations are input in

STATS.EXE to evaluate each pollutant individually. Because chlorine is purposefully introduced in to the

effluent, TRC limitations were forced using an assumed datum. As shown in the STATS outputs included

in this section, no other limitations are needed to protect ambient aquatic Water Quality Standards at

Outfall 003.

For parameters with standards based on Human Health (HH), the maximum observed values were

compared to the HH WLAs calculated in MSTRANTI. The receiving stream is not designated as a PWS, so

the HH PWS standards do not apply to this discharge. However, the PWS WLAs were calculated for

illustrative purposes. Observed concentrations of iron and manganese exceed the Human Health PWS

WLAs, but iron and manganese are aesthetic parameters and apply only at the PWS intake. Consequently,

limitations for iron and manganese are not required at this time. As shown in the table below, all of the other

observed values are less than the WLAs; therefore, no limitations are needed for these parameters to

protect human health.

In the application, the values reported for Beta Particle and Photon Activity are in units of activity (i.e.

pCi/L) whereas the applicable water quality standard is an exposure in terms of mrem/yr. The EPA has

established this same standard for community potable water systems. EPA guidance states that

compliance with the potable water standard may be assumed if the average annual concentration of Beta

Particle and Photon Activity is less than 50 pCi/L (Radionuclides in Drinking Water: A Small Entity

Compliance Guide. EPA 815-R-02-001, February 2002.;

http://www.epa.gov/safewater/radionuclides/compliancehelp.html). Consequently, the reported

concentration of Beta Particle and Photon Activity is considered to meet the applicable water quality

standards. Pollutants without an applicable standard cannot be evaluated at this time.

Pollutant
Observed
Values

Human Health WLA Reasonable
Potential
(Y/N)

PWS All Other Waters

Dissolved Copper (µg/L) 2.00 1300 N
Chloroform (µg/L) 1.60 340 11000 N
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Pollutant
Observed
Values

Human Health WLA Reasonable
Potential
(Y/N)

PWS All Other Waters

Beta Particle & Photon
Activity (pCi/L)

3.23
4.0
mrem/year

N

Chlorides (µg/L) 32060 250000 N
E. coli (N/100mL) 30 126 126 N
Dissolved Barium (µg/L) 121* 2000 N
Dissolved Iron (µg/L) 560* 300 Y
Dissolved Manganese
(µg/L)

60* 50 Y

Sulfate (mg/L) 57.2 250 N
* Observed values are expressed in terms of total rather than dissolved.



MSTRANTI DATA SOURCE REPORT
(Chesterfield Power Station: Outfall 003)

Stream Information

Mean Hardness

Refer to Outfall 003 Effluent Information

90% Temperature (annual)

90% Temperature (wet season)

90% Maximum pH

10% Maximum pH

Tier Designation Flow Frequency Memo (9/16/09)

Stream Flows 

All Data

Per the Flow Frequency Memo 
(9/16/09), effluent flow from outfall 003 
dominates the tidal receiving stream, 

Farrar Gut.  Consequently, Farrar Gut is 
treated as a free flowing stream with

Outfall 003 being the head of the 
stream.  Ambient flows of zero are used 

as a conservative assumption.

Mixing Information

All percentages
100% mix assumed because effluent 

flow from Outfall 003 dominates the tidal 
flow within Farrar Gut.

Effluent Information

Mean Hardness App Data

90% Temperature (annual)
90th percentile of the max temperature 

reported on the monthly DMRs over the 
last three years.

90% Temperature (wet season) NA

90% Maximum pH

The ambient stream pH based on 40 
years of sampling (2-JMS099.30) was

used in lieu of the single effluent sample 
provided in the application.  Because 

the effluent is non-contact cooling water 



10% Maximum pH

withdrawn from the river and there is no 
chemical adjustment of pH, the stream 

values are considered a more 
conservative input. In addition, the 

single sample effluent value is within the 
ambient range.

Discharge Flow Max Daily Flow reported in the 
application.

Data Location:
Flow Frequency Analysis – Attachment 3
DMR Data – Attachment 4
App Data – Attachment 4
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10/29/2011 1:21:59 PM 

Facility  = Chesterfield Power Station- Outfall 003
Chemical  = Ammonia
Chronic averaging period =  30 
WLAa    =  10.1
WLAc    =  0.230
Q.L.      = 0.08
# samples/mo. = 1 
# samples/wk. = 1 

Summary of Statistics:

# observations = 1
Expected Value =  .08
Variance       =  .002304
C.V.           = 0.6
97th percentile daily values  =  .194673
97th percentile 4 day average =  .133103
97th percentile 30 day average=  .096484
# < Q.L.       =  0 
Model used     = BPJ Assumptions, type 2 data

No Limit is required for this material

The data are:

0.080

The evaluation above is expressed in mg/L.  As 
shown, reasonable potential to violate in stream 
WQS does not exist.  Consequently, a limitation is 
not required at this time.

12/7/2011 1:39:23 PM 

Facility  = Chesterfield Power Station- Outfall 003
Chemical  = TRC
Chronic averaging period =  4 
WLAa    =  19 
WLAc    =  11 
Q.L.      = 0.1
# samples/mo. = 4
# samples/wk. = 1 

Summary of Statistics:

# observations = 1
Expected Value =  20000
Variance       =  1440000
C.V.           = 0.6
97th percentile daily values  =  48668.3
97th percentile 4 day average =  33275.8
97th percentile 30 day average=  24121.0
# < Q.L.       =  0 
Model used     = BPJ Assumptions, type 2 data

A limit is needed based on Chronic Toxicity
Maximum Daily Limit   = 16.0883226245855
Average Weekly Limit  = 16.0883226245856
Average Monthly Limit = 11

The data are:

20000

The evaluation above is expressed in ug/L.
According to GM00-2011, because chlorine is a 
known toxicant purposefully introduced to the 
effluent., a reasonable potential analysis is not 
needed to establish the potential to violate WQS.
Instead, a limitation is forced by entering a datum 
of 20,000 ug/L.  As shown above, a limitation is 
needed based on chronic toxicity.



10/29/2011 1:26:05 PM 

Facility  = Chesterfield Power Station- Outfall 003
Chemical  = Dissolved copper
Chronic averaging period =  30 
WLAa    =  14 
WLAc    =  9.3 
Q.L. = 1
# samples/mo. = 1 
# samples/wk. = 1 

Summary of Statistics:

# observations = 1
Expected Value =  2
Variance       =  1.44
C.V.           = 0.6
97th percentile daily values  =  4.86683
97th percentile 4 day average =  3.32758
97th percentile 30 day average=  2.41210
# < Q.L.       =  0 
Model used     = BPJ Assumptions, type 2 data

No Limit is required for this material

The data are:

2

The evaluation above is expressed in ug/L.  As 
shown, reasonable potential to violate in stream
WQS does not exist.  Consequently, a limitation is 
not required at this time.

10/29/2011 1:28:25 PM 

Facility  = Chesterfield Power Station- Outfall 003
Chemical  = Dissolved mercury
Chronic averaging period =  4 
WLAa    =  1.4 
WLAc    =  0.77 
Q.L.      = 0.0001
# samples/mo. = 1 
# samples/wk. = 1 

Summary of Statistics:

# observations = 1
Expected Value =  .00116
Variance       =  .000000
C.V.           = 0.6
97th percentile daily values  =  .002822
97th percentile 4 day average =  .001929
97th percentile 30 day average=  .001399
# < Q.L.       =  0 
Model used     = BPJ Assumptions, type 2 data

No Limit is required for this material

The data are:

0.00116

The evaluation above is expressed in ug/L.  As 
shown, reasonable potential to violate in stream 
WQS does not exist.  Consequently, a limitation is 
not required at this time.



10/29/2011 1:40:40 PM 

Facility  = Chesterfield Power Station- Outfall 003
Chemical  = chlorides
Chronic averaging period =  4 
WLAa    =  860000 
WLAc    =  230000 
Q.L.      = 100
# samples/mo. = 1 
# samples/wk. = 1 

Summary of Statistics:

# observations = 1
Expected Value =  32060
Variance       =  3700236
C.V.           = 0.6
97th percentile daily values  =  78015.3
97th percentile 4 day average =  53341.1
97th percentile 30 day average=  38666.0
# < Q.L.       =  0 
Model used     = BPJ Assumptions, type 2 data

No Limit is required for this material

The data are:

32060

The evaluation above is expressed in ug/L.  As 
shown, reasonable potential to violate in stream 
WQS does not exist.  Consequently, a limitation is 
not required at this time.
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c. Reasonable Potential Analysis for Outfalls 004 and 005

Effluent limitations for parameters submitted with the application were evaluated in accordance with DEQ

Guidance Memo 00-2011. All observed pollutants and pollutants reported less than QLs that exceeded

the agency accepted values were evaluated for reasonable potential to violate in stream water quality

standards. Pollutants that were reported less than a DEQ accepted QL were considered absent for the

purposes of this evaluation.

MSTRANTI (version 2b), a DEQ developed spreadsheet was used to calculate Waste Load Allocations

(WLAs) based on mixed conditions. Stream data, effluent data and mixing ratios were entered into

MSTRANTI to determine the WLAs.

Outfall 004 discharges to the upper end of Farrar Gut (river mile 3.75). Outfall 005 discharges to Farrar Gut

near its confluence with the James River (river mile 0.37). As explained in Part b. of this Attachment,

discharges to Farrar Gut are evaluated as if discharging to a free flowing stream consisting of the Outfall

003 discharge. Permit limitations are based on conservative low flow conditions, in which the effluent has

the greatest potential to impact the receiving stream. Consequently, the 10
th

percentile of the 30 day

average flows reported on the DMRs was used as the ambient flow. This analysis treats Outfalls 004 and

005 as a single discharge to the upper end of Farrar Gut. The highest of the maximum of the 30 day

average values from the DMR, average of the 30 day max values from the DMR, or the 30 day max average

values reported on Form 2C was selected for each outfall and then summed to establish the effluent flow.

Based on the hydraulic dynamics and turbulence at the head of the Gut, 100% mix is assumed. This

approach of evaluating the discharges together and choosing the most conservative inputs to MSTRANTI

generates conservative WLAs for the subsequent reasonable potential analysis and is consistent with the

2004 permitting approach.

STATS.EXE (version 2.0.4) was then used to evaluate reasonable potential and calculate a limitation if

needed. WLAs, monitoring frequencies and reported effluent pollutant concentrations were input in

STATS.EXE to evaluate each pollutant individually. As shown in the STATS outputs included in this

section, no limitations other than ammonia are needed to protect ambient aquatic Water Quality

Standards at Outfalls 004 and 005.

In the 2004 permit ammonia concentration limitations were established because ammonia was a toxic

pollutant purposefully introduced in the effluent. A limitation was forced in STATS.exe and assigned in

the 2004 permit. Due to changes in the ambient and effluent flows since 2004, the ammonia WLAs for

this reissuance are lower than the 2004 WLAs. An ammonia limitation was once again forced using the

new WLAs, and the resultant limitations are more stringent than the 2004 limitations. Effluent data

reported since 2005 indicate compliance with the proposed more stringent effluent limitations.

Consequently, a compliance schedule is not appropriate. The new limitations will become effective upon

permit reissuance. An ammonia limitation was not assigned for Outfall 005 in 2004 because it was not

anticipated that a significant amount of ammonia would transfer to the New Ash Pond with dredging

activity. Monitoring required during the 2004 permit term has confirmed this assumption and no further

monitoring is warranted for Outfall 005 in the permit reissuance.

For parameters with standards based on Human Health (HH), the maximum observed values were

compared to the HH WLAs calculated in MSTRANTI. The receiving stream is not designated as a PWS, so

the HH PWS standards do not apply to this discharge. However, the PWS WLAs were calculated for

illustrative purposes. As shown in the table below, all of the observed values were several orders of
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magnitude less than the WLAs; therefore, no limitations are needed for these parameters to protect human

health. Pollutants without an applicable standard cannot be evaluated at this time.

Pollutant
Observed Value Human Health WLA Reasonable

Potential (Y/N)Outfall 004 Outfall 005 PWS All Other Waters
Dissolved Antimony (µg/L) 8.00 150 17000 N
Dissolved Arsenic (µg/L) 41.00 5.00 260 N
Dissolved Cadmium (µg/L) 1.10 130 N
Total Chromium (µg/L) 2.00 2600 N
Dissolved Copper (µg/L) 8.00 34000 N
Dissolved Nickel (µg/L) 25.00 16000 120000 N
Total Selenium (µg/L) 19 6 4500 110000 N
Dissolved Thallium (µg/L) 0.50 0.50 6.3 12 N
Dissolved Zinc (µg/L) 26.00 200000 690000 N
Dissolved Barium (µg/L) 343* 177* 53000 N
Dissolved Iron (µg/L) 70* 390* 7900 N
Dissolved Manganese (µg/L) 80* 80* 1300 N
Sulfate (mg/L) 150.31 76.58 6600 N
Beta Particle & Photon
Activity (pCi/L)

2.88
110
mrem/year

N

Gross Alpha Particle Activity
(pCi/L)

4.44 400 N

Chlorides (µg/L) 118320 4840 6600000 N
* Observed values are expressed in terms of total rather than dissolved.



MSTRANTI DATA SOURCE REPORT
(Chesterfield Power Station: Outfall 004 & 005)

Stream Information

Mean Hardness

Refer to Outfall 003 Effluent Information

90% Temperature (annual)

90% Temperature (wet season)

90% Maximum pH

10% Maximum pH

Tier Designation Flow Frequency Memo (9/16/09)

Stream Flows 

All Data

Per the Flow Frequency Memo 
(9/16/09), effluent flow from outfall 003 
dominates the tidal receiving stream, 
Farrar Gut.  Consequently, the 10th

percentile of the reported discharge
flows from outfall 003 is used for a

conservative analysis of outfalls 004 &
005.

Mixing Information

All percentages Assume complete mix.

Effluent Information

Mean Hardness The lesser of the two values provided in 
the application for Outfalls 004 and 005.

90% Temperature (annual)

Max temperature reported on the 
Application serves as a surrogate for 
P90.  Given the limited data set, the 

max value is the best estimate 
available.  The max value reported for 

Outfall 004 is used in this analysis 
because it is the higher value and the 

more conservative input.
90% Temperature (wet season) NA



90% Maximum pH

90th percentile of the max pH from 
Outfall 004(higher of the two) and 10th

percentile of the max pH from Outfall 004 
(lower of the two).  This approach is 

considered most conservative because it 
provides for the full range of pH values 

from the two outfalls.10% Maximum pH

Discharge Flow

Sum of the flows from 004 and 005 
(greater of the max monthly average

flow and average daily max flow) 
reported on the DMRs. This sum is 

greater than the sum of the max 30 day 
values reported in the application for 
outfalls 004 and 005; consequently 

DMR data is used to be conservative. 
15.3 MGD (004) + 4.83 MGD (005) = 

20.13 MGD

Data Location:
Flow Frequency Analysis – Attachment 3
DMR Data – Attachment 4
App Data – Attachment 4
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1/30/2013 10:10:54 AM

Facility = Chesterfield Power Station- Outfall 004
Chemical = Ammonia
Chronic averaging period = 30
WLAa = 264
WLAc = 6.33
Q.L. = 0.2
# samples/mo. = 4
# samples/wk. = 1

Summary of Statistics:

# observations = 1
Expected Value = 9
Variance = 29.16
C.V. = 0.6
97th percentile daily values = 21.9007
97th percentile 4 day average = 14.9741
97th percentile 30 day average= 10.8544
# < Q.L. = 0
Model used = BPJ Assumptions, type 2 data

A limit is needed based on Chronic Toxicity
Maximum Daily Limit = 12.7718516913252
Average Weekly Limit = 12.7718516913253
Average Monthly Limit = 8.73244351713122

The data are:

9.00

The evaluation above is expressed in mg/L.
Because ammonia is a toxicant purposefully
introduced to the effluent, an arbitrary datum of
9.00 mg/L is used to force a limitation. The
limitation above is more stringent than the 2004
ammonia limitations: 13 mg/L and 19 mg/L,
monthly average and daily max, respectively.
Consequently, the more stringent limitations are
applied in this reissuance (monthly average: 8.73
mg/L; daily max: 12.8 mg/L).

12/7/2011 2:43:10 PM

Facility = Chesterfield Power Station- Outfall 004
Chemical = chlorides
Chronic averaging period = 4
WLAa = 23000000
WLAc = 6100000
Q.L. = 1
# samples/mo. = 1
# samples/wk. = 1

Summary of Statistics:

# observations = 1
Expected Value = 118320
Variance = 5039864
C.V. = 0.6
97th percentile daily values = 287921.
97th percentile 4 day average = 196859.
97th percentile 30 day average= 142700.
# < Q.L. = 0
Model used = BPJ Assumptions, type 2 data

No Limit is required for this material

The data are:

118320

The evaluation above is expressed in µg/L. As
shown, reasonable potential to violate the in
stream WQS does not exist. Consequently, a
limitation is not needed at this time.



12/7/2011 2:24:02 PM

Facility = Chesterfield Power Station- Outfall 004
Chemical = Dissolved Arsenic
Chronic averaging period = 4
WLAa = 9000
WLAc = 4000
Q.L. = 10
# samples/mo. = 1
# samples/wk. = 1

Summary of Statistics:

# observations = 1
Expected Value = 41
Variance = 605.16
C.V. = 0.6
97th percentile daily values = 99.7701
97th percentile 4 day average = 68.2153
97th percentile 30 day average= 49.4481
# < Q.L. = 0
Model used = BPJ Assumptions, type 2 data

No Limit is required for this material

The data are:

41

The evaluation above is expressed in µg/L. As
shown, reasonable potential to violate the in
stream WQS does not exist. Consequently, a
limitation is not needed at this time.

12/7/2011 2:25:24 PM

Facility = Chesterfield Power Station- Outfall 004
Chemical = Dissolved Cadmium
Chronic averaging period = 4
WLAa = 110
WLAc = 31
Q.L. = 1
# samples/mo. = 1
# samples/wk. = 1

Summary of Statistics:

# observations = 1
Expected Value = 1.1
Variance = .4356
C.V. = 0.6
97th percentile daily values = 2.67675
97th percentile 4 day average = 1.83016
97th percentile 30 day average= 1.32665
# < Q.L. = 0
Model used = BPJ Assumptions, type 2 data

No Limit is required for this material

The data are:

1.10

The evaluation above is expressed in µg/L. As
shown, reasonable potential to violate the in
stream WQS does not exist. Consequently, a
limitation is not needed at this time.



12/7/2011 3:16:09 PM

Facility = Chesterfield Power Station- Outfall 004
Chemical = dissolved chromium
Chronic averaging period = 4
WLAa = 420
WLAc = 290
Q.L. = 1
# samples/mo. = 1

# samples/wk. = 1

Summary of Statistics:

# observations = 1
Expected Value = 2
Variance = 1.44
C.V. = 0.6
97th percentile daily values = 4.86683
97th percentile 4 day average = 3.32758
97th percentile 30 day average= 2.41210
# < Q.L. = 0
Model used = BPJ Assumptions, type 2 data

No Limit is required for this material

The data are:

2 .00

The evaluation above is expressed in µg/L. The
dissolved hexavalent chromium (with the most
stringent WLA) was used in this analysis to be
conservative. As shown, reasonable potential to
violate the in stream WQS does not exist.
Consequently, a limitation is not needed at this
time.

12/7/2011 2:27:21 PM

Facility = Chesterfield Power Station- Outfall 004
Chemical = Dissolved Copper
Chronic averaging period = 4
WLAa = 370
WLAc = 250
Q.L. = 1
# samples/mo. = 1
# samples/wk. = 1

Summary of Statistics:

# observations = 1
Expected Value = 8
Variance = 23.04
C.V. = 0.6
97th percentile daily values = 19.4673
97th percentile 4 day average = 13.3103
97th percentile 30 day average= 9.64842
# < Q.L. = 0
Model used = BPJ Assumptions, type 2 data

No Limit is required for this material

The data are:

8.00

The evaluation above is expressed in µg/L. As
shown, reasonable potential to violate the in
stream WQS does not exist. Consequently, a
limitation is not needed at this time.



12/7/2011 2:28:42 PM

Facility = Chesterfield Power Station- Outfall 004
Chemical = Dissolved Nickel
Chronic averaging period = 4
WLAa = 5000
WLAc = 560
Q.L. = 1
# samples/mo. = 1
# samples/wk. = 1

Summary of Statistics:

# observations = 1
Expected Value = 25
Variance = 225
C.V. = 0.6
97th percentile daily values = 60.8354
97th percentile 4 day average = 41.5947
97th percentile 30 day average= 30.1513
# < Q.L. = 0
Model used = BPJ Assumptions, type 2 data

No Limit is required for this material

The data are:

25.00

The evaluation above is expressed in µg/L. As
shown, reasonable potential to violate the in
stream WQS does not exist. Consequently, a
limitation is not needed at this time.

12/7/2011 2:38:35 PM

Facility = Chesterfield Power Station- Outfall 004
Chemical = Total Recoverable Selenium
Chronic averaging period = 4
WLAa = 530
WLAc = 130
Q.L. = 1
# samples/mo. = 1
# samples/wk. = 1

Summary of Statistics:

# observations = 1
Expected Value = 19
Variance = 129.96
C.V. = 0.6
97th percentile daily values = 46.2349
97th percentile 4 day average = 31.6120
97th percentile 30 day average= 22.9150
# < Q.L. = 0
Model used = BPJ Assumptions, type 2 data

No Limit is required for this material

The data are:

19

The evaluation above is expressed in µg/L.



12/7/2011 2:41:51 PM

Facility = Chesterfield Power Station- Outfall 004
Chemical = dissolved zinc
Chronic averaging period = 4
WLAa = 3200
WLAc = 3300
Q.L. = 1
# samples/mo. = 1
# samples/wk. = 1

Summary of Statistics:

# observations = 1
Expected Value = 26
Variance = 243.36
C.V. = 0.6
97th percentile daily values = 63.2688
97th percentile 4 day average = 43.2585
97th percentile 30 day average= 31.3573
# < Q.L. = 0
Model used = BPJ Assumptions, type 2 data

No Limit is required for this material

The data are:

26.00

The evaluation above is expressed in µg/L. As
shown, reasonable potential to violate the in
stream WQS does not exist. Consequently, a
limitation is not needed at this time.

12/7/2011 2:44:23 PM

Facility = Chesterfield Power Station- Outfall 004
Chemical = tributyltin
Chronic averaging period = 4
WLAa = 12
WLAc = 1.9
Q.L. = 0.01
# samples/mo. = 1
# samples/wk. = 1

Summary of Statistics:

# observations = 1
Expected Value = .032
Variance = .000368
C.V. = 0.6
97th percentile daily values = .077869
97th percentile 4 day average = .053241
97th percentile 30 day average= .038593
# < Q.L. = 0
Model used = BPJ Assumptions, type 2 data

No Limit is required for this material

The data are:

0.032

The evaluation above is expressed in µg/L. As
shown, reasonable potential to violate the in
stream WQS does not exist. Consequently, a
limitation is not needed at this time.



12/9/2011 3:44:09 PM 

Facility  = Chesterfield Power Station-Outfall 005
Chemical  = Ammonia 
Chronic averaging period =  30 
WLAa    = 264
WLAc    = 6.33
Q.L.      = 0.01
# samples/mo. = 4 
# samples/wk. = 1 

Summary of Statistics:

# observations = 8
Expected Value =  .014018
Variance       =  .000070
C.V.           = 0.6
97th percentile daily values  =  .034112
97th percentile 4 day average =  .023323
97th percentile 30 day average=  .016906
# < Q.L.       =  3 
Model used     = BPJ Assumptions, Type 1 data

No Limit is required for this material

The data are:

0.06
0
0.07
0.05
0
0
0.01
0.07

The evaluation above is expressed in mg/L.  Data 
used in this analysis were reported in the 2009 
application and the last five years of DMRs. All
“less than QL” data are treated as zeros.  As 
shown, reasonable potential to violate the in 
stream WQS does not exist.  Consequently, a 
limitation is not needed at this time.

12/7/2011 5:32:51 PM 

Facility  = Chesterfield Power Station-Outfall 005
Chemical  = Chlorides
Chronic averaging period =  4 
WLAa    = 23000000
WLAc    = 6100000
Q.L.      = 1
# samples/mo. = 1 
# samples/wk. = 1 

Summary of Statistics:

# observations = 1
Expected Value =  4840
Variance       =  8433216
C.V. = 0.6
97th percentile daily values  =  11777.7
97th percentile 4 day average =  8052.74
97th percentile 30 day average=  5837.29
# < Q.L.       =  0 
Model used     = BPJ Assumptions, type 2 data

No Limit is required for this material

The data are:

4840

The evaluation above is expressed in µg/L.  As 
shown, reasonable potential to violate the in 
stream WQS does not exist.  Consequently, a 
limitation is not needed at this time.



12/7/2011 5:56:22 PM 

Facility  = Chesterfield Power Station- Outfall 005
Chemical  = Total Recoverable Selenium
Chronic averaging period =  4 
WLAa    = 530
WLAc    = 130
Q.L.      = 1
# samples/mo. = 1 
# samples/wk. = 1 

Summary of Statistics:

# observations = 1
Expected Value = 6
Variance       = 12.96
C.V.           = 0.6
97th percentile daily values  = 14.6005
97th percentile 4 day average = 9.98274
97th percentile 30 day average= 7.23631
# < Q.L.       =  0 
Model used     = BPJ Assumptions, type 2 data

No Limit is required for this material

The data are:

6

The evaluation above is expressed in µg/L. As
shown, reasonable potential to violate the in 
stream WQS does not exist.  Consequently, a 
limitation is not needed at this time.

12/7/2011 5:26:01 PM 

Facility  = Chesterfield Power Station-Outfall 005
Chemical  = Dissolved Arsenic
Chronic averaging period =  4 
WLAa    = 9000
WLAc    = 4000
Q.L.      = 1
# samples/mo. = 1 
# samples/wk. = 1 

Summary of Statistics:

# observations = 1
Expected Value = 5
Variance       =  9
C.V.           = 0.6
97th percentile daily values  =  12.1670
97th percentile 4 day average =  8.31895
97th percentile 30 day average=  6.03026
# < Q.L.       =  0 
Model used     = BPJ Assumptions, type 2 data

No Limit is required for this material

The data are:

5.00

The evaluation above is expressed in µg/L.  As 
shown, reasonable potential to violate the in 
stream WQS does not exist.  Consequently, a 
limitation is not needed at this time.



12/7/2011 5:36:27 PM 

Facility  = Chesterfield Power Station
Chemical  = Tributyltin
Chronic averaging period =  4 
WLAa    = 12
WLAc    =  1.9
Q.L.      = 0.01
# samples/mo. = 1 
# samples/wk. = 1 

Summary of Statistics:

# observations = 1
Expected Value = .03
Variance       =  .000324
C.V.           = 0.6
97th percentile daily values  =  .073002
97th percentile 4 day average =  .049913
97th percentile 30 day average=  .036181
# < Q.L.       =  0 
Model used     = BPJ Assumptions, type 2 data

No Limit is required for this material

The data are:

0.030

The evaluation above is expressed in µg/L.  As 
shown, reasonable potential to violate the in 
stream WQS does not exist.  Consequently, a 
limitation is not needed at this time.
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d. Ammonia Limitations

In order to comply with Nitrogen Oxide (NOx) emission requirements under the Clean Air Act (CAA),

Dominion has installed state-of-the-art Selective Catalytic Reduction (SCR) technology on generating

units 4, 5 and 6. The SCRs became operational in 2002 (Unit 5), 2003 (Unit 4), and 2004 (Unit 6). SCR

is a post combustion process where ammonia is injected into the flue gas in the presence of a catalyst

and reacts with the NOx to form molecular nitrogen and water, which are emitted to the air. The catalyst

(vanadium pentoxide) is used to facilitate the chemical reaction. Unreacted ammonia is carried with the

flue gases through the duct system and may become deposited on fly ash as ammonium bisulfate. The

ammoniated fly ash is subsequently collected by electrostatic precipitators, is mixed with water from the

James River to form a sluice, and is then conveyed to the station’s old ash pond. At the pH of the sluice

water (typically approximately neutral) all of the ammonia associated with the fly ash is expected to

dissolve into the sluice water. Following settling of the ash, the remaining water is discharged through

Outfall 004 to Farrar Gut, which is a tributary to the James River.

A Letter of Agreement (LOA) between DEQ and Virginia Power became effective on June 14, 2002

authorizing use of the SCR on Unit 4. A monitoring action level of 41 kg/d daily maximum of ammonia

was established on Outfall 004. The LOA has a term of one year. In October 2003 a Consent Special

Order was executed with ammonia limitations for Outfall 004 of 34.1 kg/d monthly average and 68.2 kg/d

daily maximum. It was anticipated that those limitations would be adequate for the operation of the SCRs

on Units 4, 5 and 6.

Soon after the SCR on Unit 4 went into operation, it was observed that the Outfall 004 discharges of

ammonia had reached the limitations established in the Consent Order. Virginia Power realized that a

mistake had been made in estimating the amount of nitrogen that would be in the ammonia form in the

ash pond. Projecting all three SCRs in operation, Virginia Power requested that an ammonia limitation be

included in the 2004 permit of 520 lbs/day (236 kg/d) monthly average based on the highest one-day

projection. To support that request, Dr. Wu-Seng Lung at the University of Virginia modeled the proposed

discharge using the Richmond Crater 208 model. Dr. Lung concluded that the proposed discharge of

ammonia would cause insignificant increases in ammonia in the main channel of the James River. He

also concluded that the water quality standards for ammonia would not be exceeded in the James. A

copy of Dr. Lung’s report and comments by DEQ staff are provided in Attachment 5.f. The requested

loading was applied as a daily maximum limitation in the Special Consent Order. Staff elected to

establish the limitation in the Consent Order rather than the permit so that a more appropriate limitation

for inclusion in the permit could be calculated after data that reflect actual operation of all three SCRs had

been collected. The Consent Order was executed May 28, 2005 and terminated May 1. 2007.

As noted above the third SCR went online in 2004 and data on Outfall 004 has been collected over the

2004 permit cycle. The data are summarized in Attachment 4. In addition, Dominion has since installed

Flue Gas Desulfurization for Sulfur Dioxide (SO2) as required for Units 5 and 6 by Dominion’s Consent

Decree with EPA before 2012 and 2010, respectively. The FGD wet scrubbing process will capture any

unreacted ammonia not captured by the SCR that would otherwise exit through the stack. The ammonia

is then concentrated by evaporation in the FGD and discharged through the FGD blowdown stream. This

contribution is reflected in the data collected since installation (Unit 6 online April 2008, Unit 5 online May

2011, Units 3 and 4 online December 2011).

The VPDES Watershed Permit Regulation for Total Nitrogen and Total Phosphorus Discharges and

Nutrient Trading in the Chesapeake Bay was issued in 2007. At Dominion’s request, Chesterfield Power

Station was recognized as a significant discharger and assigned a loading in the WQMP. The loadings

assigned (352,036 lbs/year TN & 210 lbs/year TP) represent the net loadings contributed by Outfalls 004
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and 005. These loadings are regulated through the Nutrient General Permit (VAN040086), which assigns

a combined loading to Outfalls 004 and 005. Ammonia is indirectly controlled through the TN allocation

implemented in the General Permit. Consequently, a separate ammonia loading limitation is not needed

in the individual permit. Ammonia toxicity is separately evaluated through the reasonable potential

analyses at each outfall as described in the preceding attachments.



2004



2004



2004
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e. Total Phosphorus

Outfalls 001 – 003 were assigned Total Phosphorus limitations several permit cycles ago in accordance

with the Policy for Nutrient Enriched Waters (VR 680-14-02, 1990). The James River was designated as

a Nutrient Enriched Water in the Water Quality Standards, but this designation has since been repealed.

The regulation for Nutrient Enriched Waters and Dischargers within the Chesapeake Bay Watershed

(9VAC25-40) subsequently promulgated in 2005, excludes noncontact cooling water and storm water

from the definition of “point source dischargers.” Outfalls 001-003 discharge non-contact cooling water,

which represents zero net addition of nutrients to the receiving stream. GM07-2008 Amendment 2

outlines conditions under which it is appropriate to remove NEW based Total Phosphorus limitations from

individual permits of non-significant industrial facilities. Documentation that Outfalls 001-003 meet these

criteria is as follows:

1) The limit is technology-based;
2) 9VAC25-40-30-D exempts facilities located in the Chesapeake Bay watershed from this limit;
3) The facility did not install treatment in order to comply with the limit;
4) The facility has not undertaken any process or site management changes in order to comply with

the limit, and
5) The discharges from Outfalls 001-003 do not contribute to this facility being a significant

discharger. At Dominion’s request, Chesterfield Power Station was recognized as a significant
discharger and assigned a loading in the WQMP. The loadings assigned (352, 036 lbs/day TN &
210 lbs/day TP) represent the net loadings contributed by Outfalls 004 and 005. These loadings
are regulated through the Nutrient General Permit (VAN040086), which assigns a combined
loading to Outfalls 004 and 005. Background contributions from the non-contact cooling water
outfalls 001-003 are not addressed in the GP coverage. Monitoring over the past three years
indicates that the TP concentrations observed at Outfalls 001-003 are well below the limitation of
2.0 mg/L.

6) In any subsequent expansion or process modification resulting in discharged annual net waste

loads at or above 2,300 pounds per year of TN or 300 lbs/year of TP for Outfalls 001-003, the

facility will register these outfalls for WGP coverage and will have to fully offset any nutrient

contribution.

Consequently, TP limitations on Outfalls 001-003 will be removed in this permit reissuance.

Outfalls 004 and 005 will continue to be limited for TP and compliance with the loadings assigned in the

WQMP will be regulated through the Nutrient Trading General Permit.
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f. Modeling Associated with SCR addition

i. Report from Dr. Wu-Seng Lung titled “Modeling Water Quality Impact of Dominion’s

Chesterfield Power Station” dated November 25, 2003.

ii. Email from Jennifer Palmore dated January 14, 2004.

iii. Email from Allan Brockenbrough dated January 20, 2004.
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g. 40 CFR 423

Federal Effluent Guidelines for Steam Electric Power Generating Point Sources
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section, which may be discharged by a 
point source subject to the provisions 
of this subpart after application of the 
standards of performance for new 
sources: 
[Metric units (kg/kkg of product); English units (lb/1,000 lb of 

product)] 

Effluent characteristic 

Effluent limitations 

Maximum 
for any 1 

day 

Average of daily 
values for 30 

consecutive days 
shall not ex-

ceed— 

TSS ...................................... 0.35 0.18 
Total phosphorus (as P) ...... .56 .28 
Fluoride (as F) ..................... .21 .11 
pH ........................................ (1) (1) 

1 Within the range 6.0 to 9.5. 

§ 422.66 [Reserved] 

§ 422.67 Effluent limitations guidelines 
representing the degree of effluent 
reduction attainable by the applica-
tion of the best conventional pollut-
ant control technology. 

Except as provided in §§ 125.30 
through 125.32, the following limita-
tions establish the quantity or quality 
of pollutants or pollutant properties, 
controlled by this section, which may 
be discharged by a point source subject 
to the provisions of this subpart after 
application of the best conventional 
pollutant control technology: 
[Metric units (kg/kkg of product); English units (lb/1,000 lb of 

product)] 

Effluent characteristic 

Effluent limitations 

Maximum for 
any 1 day 

Average of 
daily values 
for 30 con-

secutive days 
shall not ex-

ceed— 

TSS .................................... 0 .35 0 .18 
pH ...................................... (1) (1) 

1 Within the range 6.0 to 9.5. 

[51 FR 25000, July 9, 1986] 

PART 423—STEAM ELECTRIC POWER 
GENERATING POINT SOURCE 
CATEGORY 

Sec. 
423.10 Applicability. 
423.11 Specialized definitions. 
423.12 Effluent limitations guidelines rep-

resenting the degree of effluent reduction 
attainable by the application of the best 
practicable control technology currently 
available (BPT). 

423.13 Effluent limitations guidelines rep-
resenting the degree of effluent reduction 
attainable by the application of the best 
available technology economically 
achievable (BAT). 

423.14 Effluent limitations guidelines rep-
resenting the degree of effluent reduction 
attainable by the application of the best 
conventional pollutant control tech-
nology (BCT). [Reserved] 

423.15 New source performance standards 
(NSPS). 

423.16 Pretreatment standards for existing 
sources (PSES). 

423.17 Pretreatment standards for new 
sources (PSNS). 

APPENDIX A TO PART 423—126 PRIORITY POL-
LUTANTS 

AUTHORITY: Secs. 301; 304(b), (c), (e), and 
(g); 306(b) and (c); 307(b) and (c); and 501, 
Clean Water Act (Federal Water Pollution 
Control Act Amendments of 1972, as amended 
by Clean Water Act of 1977) (the ‘‘Act’’; 33 
U.S.C. 1311; 1314(b), (c), (e), and (g); 1316(b) 
and (c); 1317(b) and (c); and 1361; 86 Stat. 816, 
Pub. L. 92–500; 91 Stat. 1567, Pub. L. 95–217), 
unless otherwise noted. 

SOURCE: 47 FR 52304, Nov. 19, 1982, unless 
otherwise noted. 

§ 423.10 Applicability. 

The provisions of this part are appli-
cable to discharges resulting from the 
operation of a generating unit by an es-
tablishment primarily engaged in the 
generation of electricity for distribu-
tion and sale which results primarily 
from a process utilizing fossil-type fuel 
(coal, oil, or gas) or nuclear fuel in con-
junction with a thermal cycle employ-
ing the steam water system as the 
thermodynamic medium. 

§ 423.11 Specialized definitions. 

In addition to the definitions set 
forth in 40 CFR part 401, the following 
definitions apply to this part: 

(a) The term total residual chlorine (or 
total residual oxidants for intake 
water with bromides) means the value 
obtained using the amperometric 
method for total residual chlorine de-
scribed in 40 CFR part 136. 

(b) The term low volume waste sources 
means, taken collectively as if from 
one source, wastewater from all 
sources except those for which specific 
limitations are otherwise established 
in this part. Low volume wastes 
sources include, but are not limited to: 
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wastewaters from wet scrubber air pol-
lution control systems, ion exchange 
water treatment system, water treat-
ment evaporator blowdown, laboratory 
and sampling streams, boiler blow-
down, floor drains, cooling tower basin 
cleaning wastes, and recirculating 
house service water systems. Sanitary 
and air conditioning wastes are not in-
cluded. 

(c) The term chemical metal cleaning 
waste means any wastewater resulting 
from the cleaning of any metal process 
equipment with chemical compounds, 
including, but not limited to, boiler 
tube cleaning. 

(d) The term metal cleaning waste 
means any wastewater resulting from 
cleaning [with or without chemical 
cleaning compounds] any metal process 
equipment including, but not limited 
to, boiler tube cleaning, boiler fireside 
cleaning, and air preheater cleaning. 

(e) The term fly ash means the ash 
that is carried out of the furnace by 
the gas stream and collected by me-
chanical precipitators, electrostatic 
precipitators, and/or fabric filters. 
Economizer ash is included when it is 
collected with fly ash. 

(f) The term bottom ash means the ash 
that drops out of the furnace gas 
stream in the furnace and in the econo-
mizer sections. Economizer ash is in-
cluded when it is collected with bottom 
ash. 

(g) The term once through cooling 
water means water passed through the 
main cooling condensers in one or two 
passes for the purpose of removing 
waste heat. 

(h) The term recirculated cooling water 
means water which is passed through 
the main condensers for the purpose of 
removing waste heat, passed through a 
cooling device for the purpose of re-
moving such heat from the water and 
then passed again, except for blow-
down, through the main condenser. 

(i) The term 10 year, 24/hour rainfall 
event means a rainfall event with a 
probable recurrence interval of once in 
ten years as defined by the National 
Weather Service in Technical Paper 
No. 40. Rainfall Frequency Atlas of the 
United States, May 1961 or equivalent 
regional rainfall probability informa-
tion developed therefrom. 

(j) The term blowdown means the 
minimum discharge of recirculating 
water for the purpose of discharging 
materials contained in the water, the 
further buildup of which would cause 
concentration in amounts exceeding 
limits established by best engineering 
practices. 

(k) The term average concentration as 
it relates to chlorine discharge means 
the average of analyses made over a 
single period of chlorine release which 
does not exceed two hours. 

(l) The term free available chlorine 
shall mean the value obtained using 
the amperometric titration method for 
free available chlorine described in 
Standard Methods for the Examination of 
Water and Wastewater, page 112 (13th 
edition). 

(m) The term coal pile runoff means 
the rainfall runoff from or through any 
coal storage pile. 

§ 423.12 Effluent limitations guidelines 
representing the degree of effluent 
reduction attainable by the applica-
tion of the best practicable control 
technology currently available 
(BPT). 

(a) In establishing the limitations set 
forth in this section, EPA took into ac-
count all information it was able to 
collect, develop and solicit with re-
spect to factors (such as age and size of 
plant, utilization of facilities, raw ma-
terials, manufacturing processes, non- 
water quality environmental impacts, 
control and treatment technology 
available, energy requirements and 
costs) which can affect the industry 
subcategorization and effluent levels 
established. It is, however, possible 
that data which would affect these lim-
itations have not been available and, as 
a result, these limitations should be 
adjusted for certain plants in this in-
dustry. An individual discharger or 
other interested person may submit 
evidence to the Regional Adminis-
trator (or to the State, if the State has 
the authority to issue NPDES permits) 
that factors relating to the equipment 
or facilities involved, the process ap-
plied, or other such factors related to 
such discharger are fundamentally dif-
ferent from the factors considered in 
the establishment of the guidelines. On 
the basis of such evidence or other 
available information, the Regional 
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Administrator (or the State) will make 
a written finding that such factors are 
or are not fundamentally different for 
that facility compared to those speci-
fied in the Development Document. If 
such fundamentally different factors 
are found to exist, the Regional Admin-
istrator or the State shall establish for 
the discharger effluent limitations in 
the NPDES Permit either more or less 
stringent than the limitations estab-
lished herein, to the extent dictated by 
such fundamentally different factors. 
Such limitations must be approved by 
the Administrator of the Environ-
mental Protection Agency. The Admin-
istrator may approve or disapprove 
such limitations, specify other limita-
tions, or initiate proceedings to revise 
these regulations. The phrase ‘‘other 
such factors’’ appearing above may in-
clude significant cost differentials. In 
no event may a discharger’s impact on 
receiving water quality be considered 
as a factor under this paragraph. 

(b) Any existing point source subject 
to this subpart must achieve the fol-
lowing effluent limitations rep-
resenting the degree of effluent reduc-
tion by the application of the best 
practicable control technology cur-
rently available (BPT): 

(1) The pH of all discharges, except 
once through cooling water, shall be 
within the range of 6.0–9.0. 

(2) There shall be no discharge of pol-
ychlorinated biphenyl compounds such 
as those commonly used for trans-
former fluid. 

(3) The quantity of pollutants dis-
charged from low volume waste sources 
shall not exceed the quantity deter-
mined by multiplying the flow of low 
volume waste sources times the con-
centration lised in the following table: 

Pollutant or pollutant property 

BPT effluent limitations 

Maximum 
for any 1 
day (mg/l) 

Average of 
daily values 
for 30 con-

secutive 
days shall 
not exceed 

(mg/l) 

TSS ............................................ 100.0 30.0 
Oil and grease ........................... 20.0 15.0 

(4) The quantity of pollutants dis-
charged in fly ash and bottom ash 
transport water shall not exceed the 
quantity determined by multiplying 

the flow of fly ash and bottom ash 
transport water times the concentra-
tion listed in the following table: 

Pollutant or pollutant property 

BPT effluent limitations 

Maximum 
for any 1 
day (mg/l) 

Average of 
daily values 
for 30 con-

secutive 
days shall 
not exceed 

(mg/l) 

TSS ............................................ 100.0 30.0 
Oil and grease ........................... 20.0 15.0 

(5) The quantity of pollutants dis-
charged in metal cleaning wastes shall 
not exceed the quantity determined by 
multiplying the flow of metal cleaning 
wastes times the concentration listed 
in the following table: 

Pollutant or pollutant property 

BPT effluent limitations 

Maximum 
for any 1 
day (mg/l) 

Average of 
daily values 
for 30 con-

secutive 
days shall 
not exceed 

(mg/l) 

TSS ............................................ 100.0 30.0 
Oil and grease ........................... 20.0 15.0 
Copper, total .............................. 1.0 1.0 
Iron, total ................................... 1.0 1.0 

(6) The quantity of pollutants dis-
charged in once through cooling water 
shall not exceed the quantity deter-
mined by multiplying the flow of once 
through cooling water sources times 
the concentation listed in the following 
table: 

Pollutant or pollutant property 

BPT effluent limitations 

Maximum 
concentra-
tion (mg/l) 

Average 
concentra-
tion (mg/l) 

Free available chlorine .............. 0.5 0.2 

(7) The quantity of pollutants dis-
charged in cooling tower blowdown 
shall not exceed the quantity deter-
mined by multiplying the flow of cool-
ing tower blowdown sources times the 
concentration listed in the following 
table: 

Pollutant or pollutant property 

BPT effluent limitations 

Maximum 
concentra-
tion (mg/l) 

Average 
concentra-
tion (mg/l) 

Free available chlorine .............. 0.5 0.2 
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transport water times the concentra-
tion listed in the following table: 

the flow of fly ash and bottom ash 

Pollutant or pollutant property

100.0 
Oil and grease ........................... 20.0 15.0

(5) The quantity of pollutants dis-
charged in metal cleaning wastes shall 
not exceed the quantity determined by 
multiplying the flow of metal cleaning 
wastes times the concentration listed 
in the following table: 

BPT effluent limitations

Average ofg
daily values

Pollutant or pollutant property Maximum
y

for 30 con-
for any 1 secutivey
day (mg/l) days shally

not exceed
(mg/l)

TSS ............................................ 100.0 30.0
Oil and grease ........................... 20.0 15.0
Copper, total .............................. 1.0 1.0
Iron, total ................................... 1.0 1.0

BPT effluent limitations

Average ofg
daily values

Maximum
y

for 30 con-
for any 1 secutivey
day (mg/l) days shally

not exceed
(mg/l)

TSS ............................................ 100 0100.0 30.0

(6) The quantity of pollutants dis-
charged in once through cooling water 
shall not exceed the quantity deter-
mined by multiplying the flow of once 
through cooling water sources times 
the concentation listed in the following 
table: 

BPT effluent limitations

Pollutant or pollutant property Maximum Average
concentra-

g
concentra-

tion (mg/l) tion (mg/l)

Free available chlorine .............. 0.5 0.2
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(8) Neither free available chlorine nor 
total residual chlorine may be dis-
charged from any unit for more than 
two hours in any one day and not more 
than one unit in any plant may dis-
charge free available or total residual 
chlorine at any one time unless the 
utility can demonstrate to the Re-
gional Administrator or State, if the 
State has NPDES permit issuing au-
thority, that the units in a particular 
location cannot operate at or below 
this level or chlorination. 

(9) Subject to the provisions of para-
graph (b)(10) of this section, the fol-
lowing effluent limitations shall apply 
to the point source discharges of coal 
pile runoff: 

Pollutant or pollutant property 

BPT effluent limitations 

Maximum concentration 
for any time (mg/l) 

TSS ................................................ 50 

(10) Any untreated overflow from fa-
cilities designed, constructed, and op-
erated to treat the volume of coal pile 
runoff which is associated with a 10 
year, 24 hour rainfall event shall not be 
subject to the limitations in paragraph 
(b)(9) of this section. 

(11) At the permitting authority’s 
discretion, the quantity of pollutant 
allowed to be discharged may be ex-
pressed as a concentration limitation 
instead of the mass based limitations 
specified in paragraphs (b)(3) through 
(7) of this section. Concentration limi-
tations shall be those concentrations 
specified in this section. 

(12) In the event that waste streams 
from various sources are combined for 
treatment or discharge, the quantity of 
each pollutant or pollutant property 
controlled in paragraphs (b)(1) through 
(11) of this section attributable to each 
controlled waste source shall not ex-
ceed the specified limitations for that 
waste source. 

(The information collection requirements 
contained in paragraph (a) were approved by 
the Office of Management and Budget under 
control number 2000–0194) 

[47 FR 52304, Nov. 19, 1982, as amended at 48 
FR 31404, July 8, 1983] 

§ 423.13 Effluent limitations guidelines 
representing the degree of effluent 
reduction attainable by the applica-
tion of the best available tech-
nology economically achievable 
(BAT). 

Except as provided in 40 CFR 125.30 
through 125.32, any existing point 
source subject to this part must 
achieve the following effluent limita-
tions representing the degree of efflu-
ent reduction attainable by the appli-
cation of the best available technology 
economically achievable (BAT). 

(a) There shall be no discharge of pol-
ychlorinated biphenyl compounds such 
as those commonly used for trans-
former fluid. 

(b)(1) For any plant with a total 
rated electric generating capacity of 25 
or more megawatts, the quantity of 
pollutants discharged in once through 
cooling water from each discharge 
point shall not exceed the quantity de-
termined by multiplying the flow of 
once through cooling water from each 
discharge point times the concentra-
tion listed in the following table: 

Pollutant or pollutant property 

BAT Effluent Limitations 

Maximum concentration 
(mg/l) 

Total residual chlorine ................... 0.20 

(2) Total residual chlorine may not 
be discharged from any single gener-
ating unit for more than two hours per 
day unless the discharger demonstrates 
to the permitting authority that dis-
charge for more than two hours is re-
quired for macroinvertebrate control. 
Simultaneous multi-unit chlorination 
is permitted. 

(c)(1) For any plant with a total 
rated generating capacity of less than 
25 megawatts, the quantity of pollut-
ants discharged in once through cool-
ing water shall not exceed the quantity 
determined by multiplying the flow of 
once through cooling water sources 
times the concentration listed in the 
following table: 

Pollutant or pollutant property 

BAT effluent limitations 

Maximum 
concentra-
tion (mg/l) 

Average 
concentra-
tion (mg/l) 

Free available chlorine .............. 0.5 0.2 
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(9) Subject to the provisions of para-
graph (b)(10) of this section, the fol-
lowing effluent limitations shall apply 
to the point source discharges of coal 
pile runoff: 

BPT effluent limitations

Pollutant or pollutant property Maximum concentration
for any time (mg/l)

TSS ................................................ 50

(b)(1) For any plant with a total
rated electric generating capacity of 25 
or more megawatts, the quantity of 
pollutants discharged in once through 
cooling water from each discharge 
point shall not exceed the quantity de-
termined by multiplying the flow of 
once through cooling water from each 
discharge point times the concentra-
tion listed in the following table: 

BAT Effluent Limitations

Pollutant or pollutant property Maximum concentration
(mg/l)

Total residual chlorine ................... 0.20

(2) Total residual chlorine may not 
be discharged from any single gener-
ating unit for more than two hours per 
day unless the discharger demonstrates 
to the permitting authority that dis-
charge for more than two hours is re-
quired for macroinvertebrate control. 
Simultaneous multi-unit chlorination 
is permitted. 



650 

40 CFR Ch. I (7–1–09 Edition) § 423.13 

(2) Neither free available chlorine nor 
total residual chlorine may be dis-
charged from any unit for more than 
two hours in any one day and not more 
than one unit in any plant may dis-
charge free available or total residual 
chlorine at any one time unless the 
utility can demonstrate to the Re-
gional Administrator or State, if the 
State has NPDES permit issuing au-
thority, that the units in a particular 
location cannot operate at or below 
this level of chlorination. 

(d)(1) The quantity of pollutants dis-
charged in cooling tower blowdown 
shall not exceed the quantity deter-
mined by multiplying the flow of cool-
ing tower blowdown times the con-
centration listed below: 

Pollutant or pollutant property 

BAT effluent limitations 

Maximum 
concentra-
tion (mg/l) 

Average 
concentra-
tion (mg/l) 

Free available chlorine .............. 0.5 0.2 

Pollutant or pollutant property 
Maximum 
for any 1 

day ¥(mg/l) 

Average of 
daily values 
for 30 con-

secutive 
days shall 
not exceed 

=(mg/l) 

The 126 priority pollutants (Ap-
pendix A) contained in chemi-
cals added for cooling tower 
maintenance, except: (1) (1) 

Chromium, total .................. 0.2 0.2 
Zinc, total ............................ 1.0 1.0 

1 No detectable amount. 

(2) Neither free available chlorine nor 
total residual chlorine may be dis-
charged from any unit for more than 
two hours in any one day and not more 
than one unit in any plant may dis-
charge free available or total residual 
chlorine at any one time unless the 
utility can demonstrate to the Re-
gional Administrator or State, if the 
State has NPDES permit issuing au-
thority, that the units in a particular 
location cannot operate at or below 
this level of chlorination. 

(3) At the permitting authority’s dis-
cretion, instead of the monitoring spec-
ified in 40 CFR 122.11(b) compliance 

with the limitations for the 126 pri-
ority pollutants in paragraph (d)(1) of 
this section may be determined by en-
gineering calculations which dem-
onstrate that the regulated pollutants 
are not detectable in the final dis-
charge by the analytical methods in 40 
CFR part 136. 

(e) The quantity of pollutants dis-
charged in chemical metal cleaning 
wastes shall not exceed the quantity 
determined by multiplying the flow of 
chemical metal cleaning wastes times 
the concentration listed in the fol-
lowing table: 

Pollutant or pollutant property 

BAT effluent limitations 

Maximum 
for any 1 
day (mg/l) 

Average of 
daily values 
for 30 con-

secutive 
days shall 
not exceed 
¥(mg/l) 

Copper, total .............................. 1.0 1.0 
Iron, total ................................... 1.0 1.0 

(f) [Reserved—Nonchemical Metal 
Cleaning Wastes]. 

(g) At the permitting authority’s dis-
cretion, the quantity of pollutant al-
lowed to be discharged may be ex-
pressed as a concentration limitation 
instead of the mass based limitations 
specified in paragraphs (b) through (e) 
of this section. Concentration limita-
tions shall be those concentrations 
specified in this section. 

(h) In the event that waste streams 
from various sources are combined for 
treatment or discharge, the quantity of 
each pollutant or pollutant property 
controlled in paragraphs (a) through 
(g) of this section attributable to each 
controlled waste source shall not ex-
ceed the specified limitation for that 
waste source. 

(The information collection requirements 
contained in paragraphs (c)(2) and (d)(2) were 
approved by the Office of Management and 
Budget under control number 2040–0040. The 
information collection requirements con-
tained in paragraph (d)(3) were approved 
under control number 2040–0033.) 

[47 FR 52304, Nov. 19, 1982, as amended at 48 
FR 31404, July 8, 1983] 
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(e) The quantity of pollutants dis-
charged in chemical metal cleaning 
wastes shall not exceed the quantity 
determined by multiplying the flow of 
chemical metal cleaning wastes times 
the concentration listed in the fol-
lowing table: 

BAT effluent limitations

Average ofg
daily values

Pollutant or pollutant property Maximum
y

for 30 con-
for any 1 secutivey
day (mg/l) days shally

not exceed
¥(mg/l)

Copper, total .............................. 1.0 1.0
Iron, total ................................... 1.0 1.0

(f) [Reserved—Nonchemical Metal 
Cleaning Wastes]. 

(g) At the permitting authority’s dis-
cretion, the quantity of pollutant al-
lowed to be discharged may be ex-
pressed as a concentration limitation
instead of the mass based limitations 
specified in paragraphs (b) through (e) 
of this section. Concentration limita-
tions shall be those concentrations 
specified in this section. 
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§ 423.14 Effluent limitations guidelines 
representing the degree of effluent 
reduction attainable by the applica-
tion of the best conventional pollut-
ant control technology (BCT). [Re-
served] 

§ 423.15 New source performance 
standards (NSPS). 

Any new source subject to this sub-
part must achieve the following new 
source performance standards: 

(a) The pH of all discharges, except 
once through cooling water, shall be 
within the range of 6.0–9.0. 

(b) There shall be no discharge of pol-
ychlorinated biphenyl compounds such 
as those commonly used for trans-
former fluid. 

(c) The quantity of pollutants dis-
charged from low volume waste sources 
shall not exceed the quantity deter-
mined by multiplying the flow of low 
volume waste sources times the con-
centration listed in the following table: 

Pollutant or pollutant property 

NSPS effluent limitations 

Maximum 
for any 1 
day (mg/l) 

Average of 
daily values 
for 30 con-

secutive 
days shall 
not exceed 

(mg/l) 

TSS ............................................ 100.0 30.0 
Oil and grease ........................... 20.0 15.0 

(d) The quantity of pollutants dis-
charged in chemical metal cleaning 
wastes shall not exceed the quantity 
determined by multiplying the flow of 
chemical metal cleaning wastes times 
the concentration listed in the fol-
lowing table: 

Pollutant or pollutant property 

NSPS effluent limitations 

Maximum 
for any 1 
day (mg/l) 

Average of 
daily values 
for 30 con-

secutive 
days shall 
not exceed 

(mg/l) 

TSS ............................................ 100.0 30.0 
Oil and grease ........................... 20.0 15.0 
Copper, total .............................. 1.0 1.0 
Iron, total ................................... 1.0 1.0 

(e) [Reserved—Nonchemical Metal 
Cleaning Wastes]. 

(f) The quantity of pollutants dis-
charged in bottom ash transport water 
shall not exceed the quantity deter-
mined by multiplying the flow of the 

bottom ash transport water times the 
concentration listed in the following 
table: 

Pollutant or pollutant property 

NSPS effluent limitations 

Maximum 
for any 1 
day (mg/l) 

Average of 
daily values 
for 30 con-

secutive 
days shall 
not exceed 

(mg/l) 

TSS ............................................ 100.0 30.0 
Oil and grease ........................... 20.0 15.0 

(g) There shall be no discharge of 
wastewater pollutants from fly ash 
transport water. 

(h)(1) For any plant with a total 
rated electric generating capacity of 25 
or more megawatts, the quantity of 
pollutants discharged in once through 
cooling water from each discharge 
point shall not exceed the quantity de-
termined by multiplying the flow of 
once through cooling water from each 
discharge point times the concentra-
tion listed in the following table: 

Pollutant or pollutant property 

NSPS effluent limitations 

Maximum concentration 
(mg/l) 

Total residual chlorine ................... 0.20 

(2) Total residual chlorine may not 
be discharged from any single gener-
ating unit for more than two hours per 
day unless the discharger demonstrates 
to the permitting authority that dis-
charge for more than two hours is re-
quired for macroinvertebrate control. 
Simultaneous multi-unit chlorination 
is permitted. 

(i)(1) For any plant with a total rated 
generating capacity of less than 25 
megawatts, the quantity of pollutants 
discharged in once through cooling 
water shall not exceed the quantity de-
termined by multiplying the flow of 
once through cooling water sources 
times the concentration listed in the 
following table: 

Pollutant of pollutant property 

NSPS effluent limitations 

Maximum 
concentra-
tion (mg/l) 

Average 
concentra-
tion (mg/l) 

Free available chlorine .............. 0.5 0.2 
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(h)(1) For any plant with a total
rated electric generating capacity of 25 
or more megawatts, the quantity of 
pollutants discharged in once through 
cooling water from each discharge 
point shall not exceed the quantity de-
termined by multiplying the flow of 
once through cooling water from each 
discharge point times the concentra-
tion listed in the following table: 

NSPS effluent limitations

Pollutant or pollutant property Maximum concentration
(mg/l)

Total residual chlorine ................... 0.20

(2) Total residual chlorine may not 
be discharged from any single gener-
ating unit for more than two hours per 
day unless the discharger demonstrates 
to the permitting authority that dis-
charge for more than two hours is re-
quired for macroinvertebrate control. 
Simultaneous multi-unit chlorination 
is permitted. 
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(2) Neither free available chlorine nor 
total residual chlorine may be dis-
charged from any unit for more than 
two hours in any one day and not more 
than one unit in any plant may dis-
charge free available or total residual 
chlorine at any one time unless the 
utility can demonstrate to the Re-
gional Administrator or State, if the 
State has NPDES permit issuing au-
thority, that the units in a particular 
location cannot operate at or below 
this level of chlorination. 

(j)(1) The quantity of pollutants dis-
charged in cooling tower blowdown 
shall not exceed the quantity deter-
mined by multiplying the flow of cool-
ing tower blowdown times the con-
centration listed below: 

Pollutant or pollutant property 

NSPS effluent limitations 

Maximum 
concentra-
tion (mg/l) 

Average 
concentra-
tion (mg/l) 

Free available chlorine .............. 0.5 0.2 

Pollutant or pollutant property 
Maximum 
for any 1 
day (mg/l) 

Average of 
daily values 
for 30 con-

secutive 
days shall 
not exceed 
¥(mg/l) 

The 126 priority pollutants (Ap-
pendix A) contained in chemi-
cals added for cooling tower 
maintenance, except: (1) (1) 

Chromium, total .................. 0.2 0.2 
Zinc, total ............................ 1.0 1.0 

1 No detectable amount. 

(2) Neither free available chlorine nor 
total residual chlorine may be dis-
charged from any unit for more than 
two hours in any one day and not more 
than one unit in any plant may dis-
charge free available or total residual 
chlorine at any one time unless the 
utility can demonstrate to the Re-
gional Administrator or State, if the 
State has NPDES permit issuing au-
thority, that the units in a particular 
location cannot operate at or below 
this level of chlorination. 

(3) At the permitting authority’s dis-
cretion, instead of the monitoring in 40 
CFR 122.11(b), compliance with the lim-
itations for the 126 priority pollutants 
in paragraph (j)(1) of this section may 
be determined by engineering calcula-
tions which demonstrate that the regu-
lated pollutants are not detectable in 

the final discharge by the analytical 
methods in 40 CFR part 136. 

(k) Subject to the provisions of 
§ 423.15(l), the quantity or quality of 
pollutants or pollutant parameters dis-
charged in coal pile runoff shall not ex-
ceed the limitations specified below: 

Pollutant or pollutant property NSPS effluent limi-
tations for any time 

TSS ........................................................ Not to exceed 50 
mg/l. 

(l) Any untreated overflow from fa-
cilities designed, constructed, and op-
erated to treat the coal pile runoff 
which results from a 10 year, 24 hour 
rainfall event shall not be subject to 
the limitations in § 423.15(k). 

(m) At the permitting authority’s 
discretion, the quantity of pollutant 
allowed to be discharged may be ex-
pressed as a concentration limitation 
instead of the mass based limitation 
specified in paragraphs (c) through (j) 
of this section. Concentration limits 
shall be based on the concentrations 
specified in this section. 

(n) In the event that waste streams 
from various sources are combined for 
treatment or discharge, the quantity of 
each pollutant or pollutant property 
controlled in paragraphs (a) through 
(m) of this section attributable to each 
controlled waste source shall not ex-
ceed the specified limitation for that 
waste source. 

(The information collection requirements 
contained in paragraphs (h)(2), (i)(2), and 
(j)(2) were approved by the Office of Manage-
ment and Budget under control number 2040– 
0040. The information collection require-
ments contained in paragraph (j)(3) were ap-
proved under control number 2040–0033.) 

[47 FR 52304, Nov. 19, 1982, as amended at 48 
FR 31404, July 8, 1983] 

§ 423.16 Pretreatment standards for 
existing sources (PSES). 

Except as provided in 40 CFR 403.7 
and 403.13, any existing source subject 
to this subpart which introduces pol-
lutants into a publicly owned treat-
ment works must comply with 40 CFR 
part 403 and achieve the following 
pretreatment standards for existing 
sources (PSES) by July 1, 1984: 

(a) There shall be no discharge of pol-
ychlorinated biphenol compounds such 
as those used for transformer fluid. 
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(b) The pollutants discharged in 
chemical metal cleaning wastes shall 
not exceed the concentration listed in 
the following table: 

Pollutant or pollutant property 

PSES pretreatment 
standards 

Maximum for 1 day (mg/ 
l) 

Copper, total .................................. 1.0 

(c) [Reserved—Nonchemical Metal 
Cleaning Wastes]. 

(d)(1) The pollutants discharged in 
cooling tower blowdown shall not ex-
ceed the concentration listed in the 
following table: 

Pollutant or pollutant property 

PSES pretreatment 
standards 

Maximum for any time 
(mg/l) 

The 126 priority pollutants (Appen-
dix A) contained in chemicals 
added for cooling tower mainte-
nance, except: (1) 

Chromium, total ...................... 0.2 
Zinc, total ................................ 1.0 

1 No detectable amount. 

(2) At the permitting authority’s dis-
cretion, instead of the monitoring in 40 
CFR 122.11(b), compliance with the lim-
itations for the 126 priority pollutants 
in paragraph (d)(1) of this section may 
be determined by engineering calcula-
tions which demonstrate that the regu-
lated pollutants are not detectable in 
the final discharge by the analytical 
methods in 40 CFR part 136. 

§ 423.17 Pretreatment standards for 
new sources (PSNS). 

Except as provided in 40 CFR 403.7, 
any new source subject to this subpart 
part which introduces pollutants into a 
publicly owned treatment works must 
comply with 40 CFR part 403 and the 
following pretreatment standards for 
new sources (PSNS). 

(a) There shall be no discharge of pol-
ychlorinated biphenyl compounds such 
as those used for transformer fluid. 

(b) The pollutants discharged in 
chemical metal cleaning wastes shall 
not exceed the concentration listed in 
the following table: 

Pollutant or pollutant property 

PSNS pretreatment 
standards 

Maximum for 1 day (mg/ 
l) 

Copper, total .................................. 1.0 

(c) [Reserved—Nonchemical Metal 
Cleaning Wastes]. 

(d)(1) The pollutants discharged in 
cooling tower blowdown shall not ex-
ceed the concentration listed in the 
following table: 

Pollutant or pollutant property 

PSNS pretreatment 
standards 

Maximum for any time 
(mg/l) 

The 126 priority pollutants (Appen-
dix A) contained in chemicals 
added for cooling tower mainte-
nance, except: 

Chromium, total ...................... 0.2 
Zinc, total ................................ 1.0 

(2) At the permitting authority’s dis-
cretion, instead of the monitoring in 40 
CFR 122.11(b), compliance with the lim-
itations for the 126 priority pollutants 
in paragraph (d)(1) of this section may 
be determined by engineering calcula-
tions which demonstrate that the regu-
lated pollutants are not detectable in 
the final discharge by the analytical 
methods in 40 CFR part 136. 

(e) There shall be no discharge of 
wastewater pollutants from fly ash 
transport water. 

APPENDIX A TO PART 423—126 PRIORITY 
POLLUTANTS 

001 Acenaphthene 
002 Acrolein 
003 Acrylonitrile 
004 Benzene 
005 Benzidine 
006 Carbon tetrachloride 

(tetrachloromethane) 
007 Chlorobenzene 
008 1,2,4-trichlorobenzene 
009 Hexachlorobenzene 
010 1,2-dichloroethane 
011 1,1,1-trichloreothane 
012 Hexachloroethane 
013 1,1-dichloroethane 
014 1,1,2-trichloroethane 
015 1,1,2,2-tetrachloroethane 
016 Chloroethane 
018 Bis(2-chloroethyl) ether 
019 2-chloroethyl vinyl ether (mixed) 
020 2-chloronaphthalene 
021 2,4, 6-trichlorophenol 
022 Parachlorometa cresol 
023 Chloroform (trichloromethane) 
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024 2-chlorophenol 
025 1,2-dichlorobenzene 
026 1,3-dichlorobenzene 
027 1,4-dichlorobenzene 
028 3,3-dichlorobenzidine 
029 1,1-dichloroethylene 
030 1,2-trans-dichloroethylene 
031 2,4-dichlorophenol 
032 1,2-dichloropropane 
033 1,2-dichloropropylene (1,3- 

dichloropropene) 
034 2,4-dimethylphenol 
035 2,4-dinitrotoluene 
036 2,6-dinitrotoluene 
037 1,2-diphenylhydrazine 
038 Ethylbenzene 
039 Fluoranthene 
040 4-chlorophenyl phenyl ether 
041 4-bromophenyl phenyl ether 
042 Bis(2-chloroisopropyl) ether 
043 Bis(2-chloroethoxy) methane 
044 Methylene chloride (dichloromethane) 
045 Methyl chloride (dichloromethane) 
046 Methyl bromide (bromomethane) 
047 Bromoform (tribromomethane) 
048 Dichlorobromomethane 
051 Chlorodibromomethane 
052 Hexachlorobutadiene 
053 Hexachloromyclopentadiene 
054 Isophorone 
055 Naphthalene 
056 Nitrobenzene 
057 2-nitrophenol 
058 4-nitrophenol 
059 2,4-dinitrophenol 
060 4,6-dinitro-o-cresol 
061 N-nitrosodimethylamine 
062 N-nitrosodiphenylamine 
063 N-nitrosodi-n-propylamin 
064 Pentachlorophenol 
065 Phenol 
066 Bis(2-ethylhexyl) phthalate 
067 Butyl benzyl phthalate 
068 Di-N-Butyl Phthalate 
069 Di-n-octyl phthalate 
070 Diethyl Phthalate 
071 Dimethyl phthalate 
072 1,2-benzanthracene (benzo(a) anthracene 
073 Benzo(a)pyrene (3,4-benzo-pyrene) 
074 3,4-Benzofluoranthene (benzo(b) fluoran-

thene) 
075 11,12-benzofluoranthene (benzo(b) fluo-

ranthene) 
076 Chrysene 
077 Acenaphthylene 
078 Anthracene 
079 1,12-benzoperylene (benzo(ghi) perylene) 
080 Fluorene 
081 Phenanthrene 
082 1,2,5,6-dibenzanthracene (dibenzo(,h) an-

thracene) 
083 Indeno (,1,2,3-cd) pyrene (2,3-o- 

pheynylene pyrene) 
084 Pyrene 
085 Tetrachloroethylene 
086 Toluene 
087 Trichloroethylene 

088 Vinyl chloride (chloroethylene) 
089 Aldrin 
090 Dieldrin 
091 Chlordane (technical mixture and me-

tabolites) 
092 4,4-DDT 
093 4,4-DDE (p,p-DDX) 
094 4,4-DDD (p,p-TDE) 
095 Alpha-endosulfan 
096 Beta-endosulfan 
097 Endosulfan sulfate 
098 Endrin 
099 Endrin aldehyde 
100 Heptachlor 
101 Heptachlor epoxide (BHC- 

hexachlorocyclohexane) 
102 Alpha-BHC 
103 Beta-BHC 
104 Gamma-BHC (lindane) 
105 Delta-BHC (PCB-polychlorinated 

biphenyls) 
106 PCB–1242 (Arochlor 1242) 
107 PCB–1254 (Arochlor 1254) 
108 PCB–1221 (Arochlor 1221) 
109 PCB–1232 (Arochlor 1232) 
110 PCB–1248 (Arochlor 1248) 
111 PCB–1260 (Arochlor 1260) 
112 PCB–1016 (Arochlor 1016) 
113 Toxaphene 
114 Antimony 
115 Arsenic 
116 Asbestos 
117 Beryllium 
118 Cadmium 
119 Chromium 
120 Copper 
121 Cyanide, Total 
122 Lead 
123 Mercury 
124 Nickel 
125 Selenium 
126 Silver 
127 Thallium 
126 Silver 
128 Zinc 
129 2,3,7,8-tetrachloro-dibenzo-p-dioxin 

(TCDD) 

PART 424—FERROALLOY MANU-
FACTURING POINT SOURCE CAT-
EGORY 

Subpart A—Open Electric Furnaces With 
Wet Air Pollution Control Devices Sub-
category 

Sec. 
424.10 Applicability; description of the open 

electric furnaces with wet air pollution 
control devices subcategory. 

424.11 Specialized definitions. 
424.12 Effluent limitations guidelines rep-

resenting the degree of effluent reduction 
attainable by the application of the best 
practicable control technology currently 
available. 
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Fact Sheet 
Dominion – Chesterfield Power Station
Attachments

Attachment 6

Removal of Outfalls 006-011



Removal of Outfalls 006-011
May 16, 2012

Background:

Outfalls 006-011 are the screen backwashes for the cooling water intakes.  Monitoring performed on these 
outfalls during the 1997 permit cycle revealed the need to establish effluent limitations.  TRC limitations were
assigned to Outfalls 006-011 in the 2004 permit reissuance with a four year compliance schedule.   In 
response to the limitations, Dominion developed a plan of compliance to re-plumb the chlorine feed system 
such that chlorine is introduced after the backwash water is withdrawn from the intake lines.  The plumbing 
project was completed in November 2008.  Because the facility did not reopen the permit to remove the 
limitations, the TRC effluent limits became effective December 10, 2008.  The facility has been in
compliance with the  TRC limitations on each outfall since they became effective.

Dominion’s compliance plan was designed to eliminate the pollutant source such that the effluent from 
Outfalls 006-011 is strictly river water with no additives.  Since the compliance plan has been executed, the 
facility requested removal of Outfalls 006-011 on the basis that the effluent no longer represents the
discharge of pollutants to state waters and, consequently, does not require permitting. In response to the 
facility’s request, DEQ staff asked for a demonstration that all chlorine feeds were correctly relocated.  The 
enclosed report documents Dominion’s effort to make that demonstration.

The current minimum accepted agency Quantification Level (QL) for chlorine is 0.1 mg/L.  However, there
are methods that can analyze more precisely, and in this case Dominion was requested to demonstrate that
chlorine concentrations were <38 µg/L, the limitation in the 2004 permit. As suggested by DEQ, Dominion
analyzed for TRC using the HACH Ultra Low Range (ULR) Method 10014, which has a theoretical QL of at 
least 38 µg/L. As noted in the enclosed report, there were extensive challenges in achieving reliable results 
at the QL requested. After high variability was observed in the first round of analyses, the facility evaluated 
the performance of the analytical method by analyzing samples of tap water and ambient James River 
conditions at a pre-established sampling location.

Based on the evaluation, Dominion concluded the following:
1) Background TRC may be present in the James River upstream of the Power Station intakes (midway 
through a period of ebb tide).

2) The measured TRC concentrations in the James River varied considerably between the sampling
locations and times.  Considerable variability was also observed between the effluent TRC concentrations.
Sources of variability may include: differences in the concentrations of interfering substances, the loss of 
chlorine from the sample over time, or the normal variability associated with the analytical method.

3) The average concentration of TRC measured in the intake screen backwash discharges was not
significantly different at the 90% confidence level from the average James River background TRC
concentration.

DEQ staff reviewed the report and evaluated the analytical results using Cochran’s Approximation to the 
Behrens’ Fisher Student’s t-Test at a 5% confidence level.  The spreadsheet is enclosed and indicates that 
there is no significant difference between the ambient data and the effluent data.

Outfalls 006-011 are therefore removed in this reissuance.

Enclosures: Dominion’s chlorine sampling report (10/6/09)
Cochran’s Approximation to the Behrens-Fisher Student’s t-Test
Completion of Project Notification (11/6/08).





























Cochran's Approximation to the Behrens-Fisher Student's t-Test (at a 5% Level of Significance)
To use this spreadsheet, please fill in only the shaded boxes.

------------------------------------------------------------------

Permit Number
Facility Name
Parameter
What is the number of observations in the set of background data (nb)? 2
What is the number of observations in the set of monitoring data (nm)? 6

Background Monitored Site [Xb-Xb(ave)]2 [Xm-Xm(ave)]2

1 27 38 49.000 66.694
2 41 42 49.000 17.361
3 49 0.000 8.028
4 45 0.000 1.361
5 56 0.000 96.694
6 47 0.000 0.694
7 0.000 0.000
8 0.000 0.000
9 0.000 0.000

10 0.000 0.000
11 0.000 0.000
12 0.000 0.000
13 0.000 0.000
14 0.000 0.000
15 0.000 0.000
16 0.000 0.000
17 0.000 0.000
18 0.000 0.000
19 0.000 0.000
20 0.000 0.000

Xb(ave) = 34.000 Xm(ave) = 46.167

Tb = 6.314 (from lookup table)
Tm = 2.015

sb
2 = 98.000 = [(Xb1-Xb(ave))2+(Xb2-Xb(ave))2...(Xbn-Xb(ave))2]/(nb-1)

sm
2 = 38.167 = [(Xm1-Xm(ave))2+(Xm2-Xm(ave))2..(Xmn-Xm(ave))2]/(nm-1)

Tstar = 1.635 = [Xm(ave)-Xb(ave)]/sqrt(sm
2/nm + sb

2/nb)

Wb = 49.000 = sb
2/nb

Wm = 6.361 = sm
2/nm

Tcomp = 5.820035625 = (Wb*Tb + Wm*Tm)/(Wb + Wm)

There is no significant difference between the monitoring data and the 
background data

Chesterfield Power Station
VA0004146

Total Residual Chlorine

T-TEST (draft a).xls
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Attachment 7

Discussion of 316(a) and 316(b)



2012 Discussion: 
According to Dominion's reissuance applicaton, station operations have 
not materially changed since the approval of the 316(a) variance in 2004.
There is also no evidence that the stream characteristics have materially 
changed since that time.  Consequently, it appears that the 316(a) study 
approved in 2004 remains representative for the James River and station 
operations.  The variance, therefore, is carried forward in this reissuance.





2004 Discussion
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Attachment 8

Evaluation of Ground Water Monitoring Data



Attachment 8

Ground Water Evaluation

8/20/2012

In accordance with the Ground Water Monitoring Plan (GWMP) dated September, 2001, ground water

monitoring is performed around three ponds on the Chesterfield site- the metals treatment pond, the “old”

ash pond and the “new” ash pond. See Attachment 1 for the overall layout of the ponds, Attachment 8.a

for maps showing the location of the monitoring wells and Attachment 8.b for the approved monitoring

plan.

Evaluation of Old Ash Pond monitoring results for the 2004 permit reissuance identified apparent

increases in ground water concentrations of iron, ammonia, molybdenum, and zinc. Suspected ground

water quality impacts were also indicated for arsenic, barium, manganese, and vanadium. Consequently,

the 2004 permit called for a Corrective Action Plan. Phase I of a Groundwater Quality and Risk

Assessment Report was initially submitted February 2007 and subsequently revised in March of 2012. The

report included an evaluation of background monitoring well appropriateness. The evaluation determined

that neither B50 nor B51 are appropriate background wells. Only B52 remains an appropriate background

well, so statistical evaluations were performed to compare downgradient wells to B52. The following

parameters showed Statistically Significant Increases (SSIs) over background concentrations: dissolved

arsenic, dissolved barium, dissolved cadmium, dissolved copper, dissolved iron, dissolved manganese,

dissolved molybdenum, ammonia, and chloride. A risk analysis was performed and is explained in detail in

Attachment 8.d. The Risk Assessment indicates that a complete pathway does not exist for groundwater

receptors and that although surface water provides complete pathways for both human and ecological

receptors, the GW contamination does not currently pose a risk to the receptors. In order to address future

risks, the 2013 permit reissuance includes a requirement for submittal of Phase II of the Groundwater

Quality and Risk Assessment Report within 180 days of the effective date of the reissued permit. Dominion

proposes to establish groundwater action levels in a manner similar to the approach used for the New Ash

Pond. Action levels will be established for identified contaminants in the Revised Groundwater Quality and

Risk Assessment Report. Phase II will also include specific actions to be taken by the permittee if the

proposed action levels are exceeded.

The basis for the monitoring program around the new ash pond (also referred to as the Upper (East) Ash

Pond) was developed in 1984, approximately when the pond was constructed. If contamination is

detected in an initial set of downgradient wells, a second set of perimeter wells is to be constructed. If

contaminant levels exceed action levels specifically established for this site in the perimeter wells,

corrective action is required. See Attachment 8.b. for a detailed description of this program. Attachment

8.c is the second quarter 2012 monitoring report submitted by Virginia Power. That report indicated that

monitoring around the new ash pond has entered the “extended” phase. Groundwater concentrations

have not exceeded the Action Levels listed in the GWMP, but Dominion will continue to monitor at the

New Ash Pond in the extended monitoring phase program and respond accordingly. The above noted

determination regarding background wells will impact future evaluations of ground water data at the new

ash pond.

The Metals Pond monitoring data was evaluated statistically for increases over background concentrations.

The data was first evaluated for normality with the Shapiro-Wilks normality test. Nonnormal data was then

evaluated with the Wilcoxon Rank-Sum test, while normal data was evaluated with the student’s T-test. The

data sets for all parameters were found to be nonnormal and evaluated with Wilcoxon Rank-Sum test. All



parameters with the exception of chloride exhibited no statistically significant increase over background

concentrations in downgradient wells. The data showed statistically significant increases in chloride over

background concentrations in downgradient wells MP-1 and MP-3. Strongly correlated increasing trends

were observed in downgradient wells, MP-2 and MP-3, and one hundred percent of the samples collected

from MP-3 exceeded GW criteria for chloride. Chloride was added to the monitoring list for wells MP-1, MP-

2, and MP-3 as a result of discharge of flue gas desulfurization purge water into the Metals Pond between

2008 and 2009. The chloride purge water was completely drained from the metals pond on March 20,

2009. Since 2009, a strong increasing trend has been observed in downgradient well MP-3. Consequently,

a Corrective Action Plan is needed to address apparent increases in ground water chloride concentrations

downgradient of the Metals Pond. See Attachment 8.e for the analysis.
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  MEMORANDUM  

 

 DEPARTMENT OF ENVIRONMENTAL QUALITY 

 Piedmont Regional Office 

 

4949-A Cox Road  Glen Allen, VA  23060 804/527-5020  
 

SUBJECT: VPDES Permit No. VA0004146   

 Chesterfield Power Station 

 Groundwater Quality and Risk Assessment Report- Phase I 

 

TO: Curtis J. Linderman, P.E., Water Permit Manager 

 

FROM: Emilee Carpenter, Water Permit Writer 

 

DATE: February 8, 2013 

 

COPIES: Donald Hintz, Dominion’s Electric Environmental Services Group 

 

Type of Report: Groundwater Quality and Risk Assessment Report – Phase I   

 

Description: Phase I of the Groundwater Quality and Risk Assessment Report was submitted in accordance 

with Part I.B.7.b of the 2004 VPDES permit.  Ground water monitoring data indicated that groundwater in the 

vicinity of the old ash pond has been affected, so DEQ requested a Corrective Action Plan (CAP) and 

schedule for assessing ground water contamination attributed to the Old Ash Pond in the 2004 permit.  The 

report was initially submitted in February 2007, and subsequently revised in March of 2012.  The goal of the 

report is to characterize the quality of groundwater in the area of the Old Ash Pond, assess current potential 

risk to human health and the environment from identified releases to groundwater, and evaluate whether 

corrective action or other actions are appropriate at the Facility.  The report addresses the following:  

 

1) Evaluation of Aquifer Characteristics:  

a. An updated potentiometric map based on 2012 GW elevations indicates radial flow 

away from the Old Ash Pond.  The Old Ash Pond is bordered to the north by the Facility, 

to the West by the Facility discharge channel, to the south by the surface waters of 

Farrar Gut, to the east by Aiken Swamp, and to the southeast by the New Ash Pond. 

b. Hydraulic aquifer slug tests indicate overall average hydraulic conductivity of 0.52 ft/day. 

c. Average groundwater flow velocity beneath the Site is 5.36 ft/year 

 

2) Evaluation of Background Monitoring Well Appropriateness: 

a. The background wells approved in the 2001 Groundwater Monitoring Plan (GWMP) 

were B-50, B-51 and B-52. 

b. Subsequent evaluation of the potentiometric map developed in 2012 indicates that wells 

B-50 and B-51 are located downgradient of the Old Ash Pond; however, B-52 remains 

an appropriate background well.   

c. Well B-51 does not meet performance standards as it has been dry 50% of the time 

over the last two years. 

3) Characterization of Nature and Extent of Contamination 

a. Constituents of Potential Concern (COPC) were identified by comparing detected 

jln60392
Text Box
Attachment 8.d.



February 8, 2013 

VPDES Permit VA0004146 
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constituents to EPA Regional Screening Levels (RSLs) for tap water (T-RSLs) and 

National Primary Drinking Water Regulations Maximum Contaminant Levels (MCLs). 

Analytes detected at a concentration higher than the corresponding T-RSL or MCL were 

selected as COPC.  The following constituents were identified: dissolved arsenic, 

dissolved cadmium, dissolved iron, dissolved manganese, dissolved molybdenum. 

b. Upper Prediction Limit (UPL) statistical analyses were used to evaluate the presence of 

statistically significant increases (SSIs) above background concentrations.  Well B-52 

was used as the sole background well.  Data sets were evaluated for outliers using 

Dixon’s test (Data sets less than 25) or Rosner’s Test (data sets larger than 25).  The 

appropriate method for UPL analysis was then determined based on the percent of non-

detect data in the set and the normality of the distribution.  Parametric and non-

parametric approaches were chosen accordingly to perform the 95% Prediction Interval 

Analysis.  The following parameters showed SSIs over background concentrations: 

dissolved arsenic, dissolved barium, dissolved copper, dissolved iron, dissolved 

manganese, dissolved molybdenum, ammonia, and chloride.  Background statistical 

evaluations also indicate that identified COPC from 3.a above also show SSI above site 

background levels. 

 

4) Identification of Human Health and Environmental Receptors: 

a. Groundwater: 

i. Although none of the groundwater sources at the site or on bordering industrial 

parcels are currently used as drinking water sources, human health receptors of 

contaminated groundwater are based on the assumption that the groundwater is 

used as drinking water.  The only current scenario receptors are construction 

workers.  Future hypothetical receptors are Commercial/Industrial workers and child 

and adult residents.  

ii. Exposure pathways to human receptors include ingestion, dermal absorption and 

inhalation. 

b. Surface water: 

i. Surface water receptors include Farrar Gut and Aiken Swamp.  Contamination of 

surface waters presents potential risks to both human health and aquatic life. 

ii. Exposure pathways to human receptors include recreational use and potential 

future public water supply use.  Exposure to aquatic organisms is chronic ambient 

environmental conditions.   

5) Assessment of Risk to Identified Receptors: 

a. Groundwater: To evaluate the risk of hypothetical current or future use of groundwater 

on site for potable applications (i.e. drinking, showering, etc.), a Human Health Risk 

Assessment (HHRA) was performed consistent with EPA guidance, Interim Final Risk 

Assessment Guidance for Superfund (RAGS) and other EPA Region III resources and 

guidance documents. 

i. COPC were identified for the April 2011 sampling results by comparing detected 

constituent concentrations to EPA Regional Screening Levels and National Primary 

Drinking Water Regulations, MCLs. Analytes detected at a concentration higher 

than the corresponding RSL or MCL are selected as COPC. 

ii. Constituents identified as COPC are as follows: dissolved iron, dissolved 

manganese, dissolved arsenic, dissolved molybdenum, and dissolved cadmium. 

iii. Carcinogenic COPC were not identified in the groundwater, so an associated risk 

was not calculated.  Non-carcinogenic risks were calculated in cumulative for each 

exposure pathway to form a Hazard Index (HI), which accounts for simultaneous 

exposure to multiple COPC.   
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iv. Elevated HIs were found for future receptors due to iron and manganese if the 

groundwater were to be used as drinking/bathing water and partly due to ammonia 

inhalation in a shower scenario.  

v. Groundwater at the site is not currently nor expected in the future to be used as tap 

water for drinking, washing or bathing; therefore, the exposure pathway is 

incomplete. 

b. Surface Water:  A two-tiered screening approach was used to evaluate potential risks.  

Surface water data were collected from 3 locations in Aiken Swamp, 4 locations in 

Farrar Gut and one background location upstream of the Facility in the James River. 

i. Tier I consists of comparing receptor surface water data to background surface 

water data to determine whether an increase over background is observed. If an 

increase is observed, a potential effect on water quality is identified and the Tier II 

comparison must be performed.  

ii.    Tier II consists of comparison of surface water data to conservative human and 

ecological risk screening criteria.  

1. Aiken Swamp:  

a. Tier I: Background concentrations for arsenic, barium, iron, manganese, 

vanadium, zinc, ammonia, chloride and sulfate were exceeded in 2006.  

The 2012 sampling event identified a smaller number of constituents that 

exceeded background: iron, manganese, ammonia and chloride. 

b. Tier II: As a swamp, it is highly unlikely that this receptor will be used in the 

future as a public water supply (PWS).  Consequently, Aiken Swamp was 

screened against the Virginia Water Quality Standards for freshwater 

aquatic life (chronic toxicity) and for Human Health-“all other surface  

waters.”  Observed concentrations were below the criteria; consequently, it 

does not appear a potential risk is posed to human or aquatic life in Aiken 

Swamp. 

2. Farrar Gut: 

a. Tier I: Background concentrations for barium, chromium, copper, 

manganese, molybdenum, vanadium, zinc, and sulfate were exceeded in 

2006.  The 2012 sampling event identified background exceedances for 

barium, iron, manganese, molybdenum, ammonia, chloride, nitrate and 

sulfate. 

b. Tier II:  

i. Surface water data was compared to VWQS for public water supplies 

and all other surface waters.  Observed concentrations were below the 

standards, with the exception of iron and manganese standards for 

PWSs.  Iron and manganese standards for PWS are established 

based on the aesthetic quality of drinking water and apply at the 

drinking water intake.  Therefore, it does not appear that the surface 

water poses a potential risk with regard to human health. 

ii. Surface water data was also compared to the VWQS for fresh water 

aquatic species (chronic toxicity).  All observed concentrations were 

below the standards with the exception of a single hexavalent 

chromium sample collected in 2006.     The observed concentration of 

total hexavalent chromium exceeded the standard by 1 µg/L.  The 

standard is expressed in terms of dissolved hexavalent chromium, 

which was not detected in any of the surface water samples.  

Consequently, the results did not indicate a potential risk to aquatic life 

in Farrar Gut.    
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iii. While surface water is a complete pathway for both human and 

ecological receptors, the human health and aquatic life risk screenings 

did not indicate a current risk to receptors from discharges of site 

groundwater to surface water. 

6) Evaluation of the need for remedial alternatives: 

a. In a subsequent submittal, dated November 29, 2012 Dominion proposed to address 

future risk assessment and corrective action through Phase II of the report.  Dominion 

proposes to establish groundwater action levels in a manner similar to the approach 

used for the New Ash Pond.   

i. Action levels will be established for the Constituents of Potential 

Concern (COPCs) in the Revised Groundwater Quality and Risk 

Assessment Report. 

ii. Submittal of Phase II of the Report will be required within 180 days of 

the effective date of the reissued permit.  This requirement will be 

addressed in the groundwater monitoring special condition of the 

reissued permit 

 

 

Recommendation:  Staff recommends approval of Phase I of the Groundwater Quality and Risk Assessment 

Report.  Approval is contingent upon submittal of a Phase II report to address future risk assessment and 

corrective action.  In addition to the proposed action level approach for COPCs identified above, the 

permittee must also address migration of the groundwater contaminant plume onto neighboring industrial 

properties and ensure that Ground Water Standards and Criteria are met at the property boundary. 

 

 

Approved: As recommended by staff. 

 

 
______________________ 

  Curtis J. Linderman, P.E. 

  Water Permit Manager,  

  VA Department of Environmental Quality 

 

 

Date:  February 12, 2013   



 

 

 

 

 

Attachment 8.e 

Metals Pond Statistical Analysis 
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Dominion-CPS: Groundwater Monitoring Regression Trends for chloride
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Dominion- CPS: Groundwater Monitoring Regression Trends for Conductivity
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Dominion-CPS: Groundwater Monitoring Regression Trends for Copper
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Dominion- CPS: Groundwater Monitoring Regression Trends for Iron
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MEMORANDUM

DEPARTMENT OF ENVIRONMENTAL QUALITY
Piedmont Regional Office

4949-A Cox Road Glen Allen, VA  23060 804/527-5020

SUBJECT: Dominion Virginia Power – Chesterfield Power Station
Review of Whole Effluent Toxicity Testing Data

TO: Deborah DeBiasi – Toxics Program Manager, OWP&CA

FROM: Emilee Adamson – PRO

DATE: August 20, 2012

COPIES: File

Facility Description

The Chesterfield Power Station generates electricity using steam produced by the combustion of coal,
natural gas and fuel oil.  The Station has a generating capacity of 1750 megawatts (maximum
dependable capacity of 1631 megawatts in the summer and 1731 megawatts in the winter).

Outfalls 001, 002 and 003 are all non-contact cooling water discharges of 212 MGD, 89 MGD and 757 
MGD, respectively (30 day average maximums as reflected in the DMR data summary).  Outfalls 001 and 
002 discharge to the main stem of the James River.  Outfall 003 discharges to the head of Farrar Gut.

Outfall 004 is the discharge from the old ash pond to the head of Farrar Gut. The 30-day average max
flow is 15.3 MGD (as reflected in the DMR data summary).

Outfall 005 is the discharge from the new ash pond or (Upper (East) Ash Pond) to Farrar Gut at a point 
approximately 0.4 mile upstream from Farrar Gut’s confluence with the James River.  The average of the 
30-day maximum flows is 4.83 (as reflected in the DMR data summary).  This statistic is used instead of 
the maximum 30 day average because it is the greater value and supports a more conservative 
evaluation.  The new ash pond is used to dispose of dewatered ash from the old ash pond.  The use of 
the new pond is addressed in the “Revised Closure Plan, Upper (East) Ash Pond, Chesterfield Power 
Station, Chesterfield County, Virginia” dated September 2003 and approved by the staff of the DEQ by 
letter dated September 12, 2003.  The discharge at Outfall 005 consists of runoff from the disposed ash 
after treatment in a large sedimentation pond that was constructed at the eastern end of the pond.

There is also an internal intermittent discharge from a metals treatment pond – Outfall 104 – to the old 
ash pond.  That discharge is limited in accordance with the steam electric power guidelines for metals
cleaning wastes.  The 30-day average maximum flow is 3.23 MGD (as reflected in the DMR data 
summary).
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TMP Requirements in the Existing Permit

The permit was reissued December 10, 2004.

The permit requires annual acute and chronic toxicity testing using Ceriodaphnia dubia at Outfalls 001, 
002, and 003.  A 24-hour flow proportioned composite sample is required at Outfalls 001 through 003.

A chronic toxicity permit limitation was assigned to Outfall 004 in the 2004 reissuance.  The limit was 
assigned with a compliance schedule of four years.  Consequently, annual acute and chronic toxicity
testing were required until the limitation became effective.  The limitation became effective in December
of 2008.  Quarterly monitoring and reporting of chronic toxicity to demonstrate compliance with the permit 
limitation began in January of 2009.  Consequently, the annual acute toxicity test for 2009 was not 
required.  The chronic limitation is considered protective of both acute and chronic toxicity.

The permit also requires that four sets of toxicity tests, at least 30 days apart, be conducted at Outfall 
005.  Acute and chronic testing with Ceriodaphnia dubia and Pimephales promelas was required using 
grab samples.  Chronic tests are required only if discharge occurs over five consecutive days.

Data Summary

Attached are summary sheets for each outfall, outlining the 2004 permit cycle data.  The IWCs for the 
chronic testing in the existing permit are stated at the top of the summary sheets for each outfall.

All annual testing met the appropriate criteria.

The IWCs in the permit to be reissued are as follows:

1. For discharges to the main channel of the James River – Outfalls 001 and 002 – the tidal defaults 
of 2 to 1 dilution for acute effects and 50 to 1 for chronic effects are used.  The defaults result in a 
required acute endpoint of NOAEC = 100% and a chronic endpoint of NOEC = 17%. These
values were generated using WETLIM10 (attached).

2. The IWC for Outfall 003 is 100%.  Farrar Gut would have a small, tidally fluctuating flow without 
the discharges from Virginia Power.  Given the large volume of discharge at Outfall 003, an IWC 
of 100% is appropriate, thus a chronic endpoint of NOEC greater than or equal to 69% is 
proposed.  This approach is consistent with the approach used to develop effluent limitations in 
the permit.  The required acute endpoint is NOAEC = 100%. The endpoints were generated using 
WETLIM10 (attached).

3. Outfall 004, which discharges to Farrar Gut was modeled as a discharge to a free-flowing
receiving stream consisting of the 10th percentile of 30 day average flows from Outfall 003 (511
MGD).  The modeling is consistent with the approach used to develop effluent limitations in the 
permit.  However, the toxicity analysis is not consistent with the effluent limitation approach in that 
Outfalls 004 and 005 are evaluated separately rather than as a single discharge.  Separate 
evaluation of Outfalls 004 and 005 began in the 2004 permit in response to Virginia Power’s 
request.  It was considered appropriate to address the outfalls individually given the need for a 
WET limitation on Outfall 004. WETLIM10 was used to calculate the WLAs for Outfall 004. The
resultant WLAs were entered in the STATS.exe program along with data generated during the 
2004 permit cycle for chronic toxicity (Attachment 4).  STATS.exe determined reasonable
potential does not exist for the discharge to exceed the WLA; and, therefore, a limitation is not
needed. Because of antibacksliding the 2004 limitation will be carried forward in this reissuance.
Grab sampling is assigned for this limitation in accordance with EPA Form 2C, which allows grab
samples to be used for “holding ponds or other impoundments with a retention period greater 
than 24 hours.”
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4. As described above, Outfall 005 also discharges to Farrar Gut and was modeled as a discharge 
to a free-flowing stream consisting of the 10th percentile of 30 day average flows from Outfall 003 
(511 MGD).  WETLIM10 was used to calculate the test endpoints for Outfall 005, which
generated the following required endpoints: an acute endpoint of LC50 = 7% and a chronic 
endpoint of NOEC = 1%.  These endpoints are assigned to Outfall 005 in this permit reissuance.
Grab sampling is assigned for this limitation in accordance with EPA Form 2C, which allows grab 
samples to be used for “holding ponds or other impoundments with a retention period greater 
than 24 hours.”

Conclusions and Recommendations

Outfalls 001, 002, 003 and 005 successfully met the decision criteria for acute and chronic toxicity.
Annual acute and chronic testing as prescribed in the 2004 permit shall continue in the permit being 
reissued.

A maximum chronic WET limitation of 50 toxicity units became effective in December 2008 and quarterly 
monitoring began in January, 2009.  The first three quarters of test results have demonstrated compliance 
with the limitation.  Although the analysis for this reissuance does not indicate the need for a limitation,
antibacksliding prohibits removal of the limitation.  Therefore, the maximum chronic toxicity limitation for 
Outfall 004 of 50 TUc will be carried forward in this reissuance.

The proposed permit language is as follows (the reporting dates are consistent with the current permit):

Whole Effluent Toxicity (WET) Testing Program

a. Outfalls 001, 002, and 003:

(1) In accordance with the schedule in I.X.d below, the permittee shall perform annual
toxicity testing on Outfalls 001, 002, and 003 using flow-proportioned composite 
samples for the duration of the permit.

The acute test to use is:
48 Hour Static Acute test using Ceriodaphnia dubia

These acute tests shall be conducted using 5 geometric dilutions of effluent with a 
minimum of 4 replicates, with 5 organisms in each.   The NOAEC (No Observed 
Adverse Effect Concentration), as determined by hypothesis testing, shall be
reported on the DMR.  The LC50 should also be determined and noted on the 
submitted report.  Tests in which the control survival is less than 90% are not 
acceptable.

The chronic test to use is:
Chronic 3-Brood Survival and Reproduction Static Renewal Test using
Ceriodaphnia dubia

These chronic tests shall be conducted in such a manner and at sufficient dilutions 
(minimum of five dilutions, derived geometrically) to determine the "No Observed 
Effect Concentration" (NOEC) for survival and reproduction. Results which cannot 
be quantified (i.e., a “less than” NOEC value) are not acceptable, and a retest will 
have to be performed.  A retest of a non-acceptable test must be performed during 
the same compliance period as the test it is replacing. Express the test NOEC as 
TUc (Chronic Toxicity Units), by dividing 100/NOEC. The LC50 at 48 hours and the 
IC25 shall also be reported.
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The permittee may provide additional samples to address data variability; these
data shall be reported and may be included in the evaluation of effluent toxicity.
Test procedures and reporting shall be in accordance with the WET testing methods 
cited in 40 CFR 136.3.

(2) The test dilutions shall be able to determine compliance with the following
endpoints:

(a) Acute tests:

Outfall 001 NOAEC = 100% effluent
Outfall 002 NOAEC = 100% effluent
Outfall 003 NOAEC = 100% effluent

(b) Chronic tests:

Outfall 001 NOEC > 17% effluent equivalent to a TUc of 5.9
Outfall 002 NOEC > 17% effluent equivalent to a TUc of 5.9
Outfall 003 NOEC > 69% effluent equivalent to a TUc of 1.44

(3) The test data for each outfall will be evaluated statistically by DEQ for reasonable 
potential at the conclusion of the test period.  The data may be evaluated sooner 
if requested by the permittee, or if toxicity has been noted.  Should DEQ
evaluation of the data indicate that a limit is needed, the permit may be modified 
or, alternatively, revoked and reissued to include a WET limit and compliance 
schedule for that outfall.  Following written notification from DEQ of the need for 
including a WET limitation, the toxicity tests of Part I.X. a.(1) for that outfall may
be discontinued.  The permit may be modified or revoked and reissued to include 
pollutant specific limits in lieu of a WET limit should it be demonstrated that 
toxicity is due to specific parameters.  The pollutant specific limits must control 
the toxicity of the effluent.

b. Outfall 004 – Chronic WET Limit Testing:

(1) The chronic tests required in Part I.A.4 of this permit to meet the limit of an NOEC =
2%, equivalent to TUc of 50 shall be Chronic 3-Brood Static Renewal Survival and 
Reproduction Tests using Ceriodaphnia dubia conducted in such a manner and at 
sufficient dilutions (minimum of five dilutions, derived geometrically) to determine 
the "No Observed Effect Concentration" (NOEC) for survival and reproduction. The
test endpoint (limit) shall be represented by a dilution, and if other than 100%, shall 
be bracketed by at least one dilution above and one dilution below it. Results which 
cannot be determined (i.e., a “less than” NOEC value) are not acceptable, and a 
retest shall be performed. A retest of a non-acceptable test must be performed 
during the same compliance period as the test it is replacing. For reporting on the 
Discharge Monitoring Report (DMR), the NOEC is to be expressed in Chronic 
Toxicity Units (TUC), which is obtained by dividing 100 by the test NOEC.  The LC50
at 48 hours and the IC25 shall also be reported.

(2) One copy of the toxicity test report shall be submitted to the Piedmont Regional 
Office in hard copy or by email concurrent with the Discharge Monitoring Report 
(DMR) on which the test result is reported.  Test procedures and reporting shall be 
in accordance with the WET testing methods cited in 40 CFR 136.3.
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(3) The permit may be modified or revoked and reissued to include pollutant specific 
limits in lieu of a WET limit should it be demonstrated that toxicity is due to specific 
parameters.  The pollutant specific limits must control the toxicity of the effluent.

(4) Frequency of Testing
Quarterly testing is required as indicated in Part I.A.4 of this permit, beginning in the 
calendar quarter following the effective date of this permit.

c. Outfall 005:

(1) In accordance with the schedule in I.X.d below, the permittee shall perform acute
and chronic toxicity tests of final effluent at Outfall 005. Grab samples shall be 
collected each time a discharge occurs, but at least 30 days apart, until four data 
sets have been collected.  Chronic tests are required only if discharge occurs over 
five consecutive days. 
The acute tests shall be:

48 Hour Static Acute test using Ceriodaphnia dubia
48 Hour Static Acute test using Pimephales promelas

These acute tests shall be performed with a minimum of 5 dilutions, derived
geometrically, for calculation of a valid LC50.

The chronic tests shall be:

Chronic 3-Brood Survival and Reproduction Static Renewal Test using
Ceriodaphnia dubia
Chronic 7-day Survival and Growth Static Renewal test using Pimephales
promelas

These chronic tests shall be conducted in such a manner and at sufficient dilutions 
(minimum of five dilutions, derived geometrically) to determine the "No Observed 
Effect Concentration" (NOEC) for survival and reproduction or growth.  The LC50 at
48 hours and the IC25 shall also be reported. Results which cannot be quantified
(i.e., a “less than” NOEC value) are not acceptable, and a retest shall be performed.
The retest of a nonacceptable test shall be performed during the same compliance 
period as the test it is replacing. Express the test LC50 as TUa (Acute Toxicity 
Units), by dividing 100/LC50.  Express the test NOEC as TUc (Chronic Toxicity 
Units), by dividing 100/NOEC. The LC50 at 48 hours and the IC25 shall also be 
reported.

(2) The test dilutions shall be able to determine compliance with the following
endpoints:

(a) Acute tests: LC50 > 7% effluent, equivalent to a TUa of = 14.28.

(b) Chronic tests: NOEC > 1% effluent, equivalent to a TUc of =100

(3) The permittee may provide additional samples to address data variability.  These 
data shall be reported and may be included in the evaluation of effluent toxicity.
Test procedures and reporting shall be in accordance with the WET testing methods 
cited in 40 CFR 136.3

(4) The test data will be evaluated statistically by DEQ for reasonable potential at the 
conclusion of the test period.  The data may be evaluated sooner if requested by the 
permittee, or if toxicity has been noted.  Should DEQ evaluation of the data indicate 
that a limit is needed, the permit may be modified or, alternatively, revoked and 
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reissued to include a WET limit and compliance schedule.  Following written
notification from DEQ of the need for including a WET limitation, the toxicity tests of 
Part I.X. a.(1) may be discontinued.  The permit may be modified or revoked and 
reissued to include pollutant specific limits should it be demonstrated that toxicity is 
due to specific parameters.  The pollutant specific limits must control the toxicity of 
the effluent.

If evaluation of the data indicates that a limitation is not needed, annual acute and 
chronic testing shall commence in accordance with the remaining schedule in I.X.d
below.

d. Reporting Schedule:

The permittee shall report the results of the toxicity testing on Outfalls 001, 002, 003 and 
005 as appropriate, and supply to the Piedmont Regional Office one copy of the toxicity 
test reports specified in this WET Monitoring Program in accordance with the following 
schedule:

Compliance Period DMR/Report Due Date

By TBD By TBD
By TBD By TBD
By TBD By TBD
By TBD By TBD
By TBD By TBD

Reporting for the Outfall 004 WET limitation shall be conducted quarterly and reported on 
the DMR as required in Part I.A.4 of this permit. One copy of the toxicity test report 
associated with each test, shall be submitted in hard copy or by email concurrent with the 
Discharge Monitoring Report (DMR) on which the test result is reported, in accordance
with Part I.X.b.(2), above.
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Sub-attachment 1

VPDES Permit VA0004146 – Dominion Chesterfield Power Station (Outfall 001)

Permit endpoints: LC50 > 50%
NOEC > 2%

Results of acute toxicity tests during term of current permit:

TEST DATE

Ceriodaphnia dubia

Laboratory
LC50

PERCENT
SURVIVAL

IN 100% 
EFFLUENT

February 2005 >100 100 Coastal Bioanalysts
June 2005 >100 100 Coastal Bioanalysts
June 2006 >100 100 Coastal Bioanalysts
January 2008 >100 95 Coastal Bioanalysts
July 2008 >100 100 Coastal Bioanalysts
February 2010 >100 100 Coastal Bioanalysts
April 2011 >100 90 Coastal Bioanalysts
March 2012 >100 100 Coastal Bioanalysts

Results of chronic toxicity tests during term of current permit:

TEST DATE**
Ceriodaphnia dubia

Laboratory
Survival Reproduction

February 2005 100 100 Coastal Bioanalysts
June 2005 100 100 Coastal Bioanalysts
June 2006 100 100 Coastal Bioanalysts
January 2008 100 100 Coastal Bioanalysts
July 2008 100 100 Coastal Bioanalysts
February 2010 100 100 Coastal Bioanalysts
April 2011 100 100 Coastal Bioanalysts
March 2012 100 100 Coastal Bioanalysts

Discussion

Acute toxicity is not indicated.

Chronic toxicity is not indicated.

The proposed permit requires the continuation of annual acute and chronic WET testing with
Ceriodaphnia dubia. The results of those tests will be evaluated for reasonable potential at the
conclusion of the permit term or sooner if toxicity is noted and appropriate effluent limitations established.
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Sub-attachment 2

VPDES Permit VA0004146 – Dominion Chesterfield Power Station (Outfall 002)

Permit endpoints: LC50 > 50%
NOEC > 2%

Results of acute toxicity tests during term of current permit:

TEST DATE

Ceriodaphnia dubia

Laboratory
LC50

PERCENT
SURVIVAL

IN 100% 
EFFLUENT

February 2005 >100 100 Coastal Bioanalysts
June 2005 >100 95 Coastal Bioanalysts
June 2006 >100 95 Coastal Bioanalysts
January 2008 >100 80 Coastal Bioanalysts
July 2008 >100 100 Coastal Bioanalysts
February 2010 >100 95 Coastal Bioanalysts
April 2011 >100 95 Coastal Bioanalysts
June 2012 >100 100 Coastal Bioanalysts

Results of chronic toxicity tests during term of current permit:

TEST DATE**

NOEC-
Ceriodaphnia dubia

Laboratory
Survival Reproduction

February 2005 100 100 Coastal Bioanalysts
June 2005 100 100 Coastal Bioanalysts
June 2006 100 100 Coastal Bioanalysts
January 2008 100 100 Coastal Bioanalysts
July 2008 100 100 Coastal Bioanalysts
February 2010 100 100 Coastal Bioanalysts
April 2011 100 100 Coastal Bioanalysts
June 2012 100 100 Coastal Bioanalysts

Discussion

Acute toxicity is not indicated.

Chronic toxicity is not indicated.

The proposed permit requires the continuation of annual acute and chronic WET testing with
Ceriodaphnia dubia. The results of those tests will be evaluated for reasonable potential at the
conclusion of the permit term, or sooner if toxicity is noted, and appropriate effluent limitations
established.
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Sub-attachment 3

VPDES Permit VA0004146 – Dominion Chesterfield Power Station (Outfall 003)

Permit endpoints: LC50 > 100%
NOEC > 100%

Results of acute toxicity tests during term of current permit:

TEST DATE

Ceriodaphnia dubia

Laboratory
LC50

PERCENT
SURVIVAL

IN 100% 
EFFLUENT

February 2005 >100 100 Coastal Bioanalysts
June 2005 >100 100 Coastal Bioanalysts
June 2006 >100 100 Coastal Bioanalysts
January 2008 >100 95 Coastal Bioanalysts
July 2008 >100 100 Coastal Bioanalysts
February 2010 >100 100 Coastal Bioanalysts
April 2011 >100 100 Coastal Bioanalysts
March 2012 >100 100 Coastal Bioanalysts

Results of chronic toxicity tests during term of current permit:

TEST DATE**

NOEC-
Ceriodaphnia dubia

Laboratory
Survival Reproduction

February 2005 100 100 Coastal Bioanalysts
June 2005 100 100 Coastal Bioanalysts
June 2006 100 100 Coastal Bioanalysts
January 2008 100 100 Coastal Bioanalysts
July 2008 100 100 Coastal Bioanalysts
February 2010 100 100 Coastal Bioanalysts
April 2011 100 100 Coastal Bioanalysts
March 2012 100 100 Coastal Bioanalysts

Discussion

Acute toxicity is not indicated.

Chronic toxicity is not indicated.

The proposed permit requires the continuation of annual acute and chronic WET testing with
Ceriodaphnia dubia. The results of those tests will be evaluated for reasonable potential at the
conclusion of the permit term, or sooner if toxicity is noted, and appropriate effluent limitations
established.
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Sub-attachment 4

VPDES Permit VA0004146 – Dominion Chesterfield Power Station (Outfall 004)

Permit endpoints: LC50 > 13%
NOEC > 2%

Results of acute toxicity tests during term of current permit:

TEST DATE

Ceriodaphnia dubia

Laboratory
LC50

PERCENT
SURVIVAL

IN 100% 
EFFLUENT

February 2005 >37 NR Coastal Bioanalysts
June 2005 >37 NR Coastal Bioanalysts
June 2006 >100 100 Coastal Bioanalysts
January 2008 >100 90 Coastal Bioanalysts
July 2008 NR NR Coastal Bioanalysts

Results of chronic toxicity tests during term of current permit:

TEST DATE

NOEC
Ceriodaphnia dubia

Laboratory
Survival Reproduction

April 2005 100 4 Coastal Bioanalysts
August 2005 100 32 Coastal Bioanalysts
June 2006 100 32 Coastal Bioanalysts
January 2008 100 100 Coastal Bioanalysts
July 2008 100 32 Coastal Bioanalysts
February 2009 100 100 Coastal Bioanalysts
May 2009 100 32 Coastal Bioanalysts
August 2009 100 32 Coastal Bioanalysts

Discussion

Acute toxicity is not indicated. 
In the February and June 2005 tests, the acute test ratios did not include 100% effluent; consequently, 
survival in 100% effluent cannot be reported.

Chronic toxicity is not indicated.

A WET limitation was assigned to Outfall 004 in the 2004 permit reissuance.  The permittee was allowed
a four year schedule of compliance before the limitation became effective.  The limitation was effective as 
of Dec. 10, 2008.  Monitoring began in January and reporting on a quarterly basis followed.  The results 
received to date indicate compliance with the limitation.
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Attachment 5

VPDES Permit VA0004146 – Dominion Chesterfield Power Station (Outfall 005)

Permit endpoints: LC50 > 10% effluent 
NOEC > 1% effluent

Results of acute toxicity tests during term of current permit:

TEST DATE

Ceriodaphnia dubia Pimephales promelas

Laboratory
LC50

PERCENT
SURVIVAL

IN 100% 
EFFLUENT

LC50

PERCENT
SURVIVAL

IN 100% 
EFFLUENT

August 2004 >100 100 >100 95 Coastal
Bioanalysts

October 2004 >100 100 >100 100 Coastal
Bioanalysts

May 2005 >100 100 >100 100 Coastal
Bioanalysts

February 2006 >100 100 >100 100 Coastal
Bioanalysts

August 2006 >100 100 >100 100 Coastal
Bioanalysts

March 2007 >100 100 >100 95 Coastal
Bioanalysts

January 2008 >100 100 >100 100 Coastal
Bioanalysts

January 2010 >100 100 >100 95 Coastal
Bioanalysts

January 2011 >100 100 >100 100 Coastal
Bioanalysts

March 2012 >100 100 >100 100 Coastal
Bioanalysts

Discussion

Acute toxicity is not indicated.

Per Part I.B.17.c.(1) of the 2004 permit, chronic toxicity tests are only required if the discharge occurs 
over five consecutive days.   Outfall 005 did not discharge for five consecutive days over the permit term; 
consequently, no chronic toxicity tests were performed.

Part I.B.17.c.(3) of the 2004 permit states that testing may be reduced to one species if the results of the 
data sets establish that one of the species (C. dubia or P. promelas) is less sensitive to the effluent.  The 
tests noted above do not establish a less sensitive species for which testing could be discontinued.

Consequently, the proposed permit requires the continuation of acute and chronic WET testing with 
Ceriodaphnia dubia and Pimephales promelas. Because of the infrequency of the discharge (4 months of 
discharge between August 2008 and September 2011), the schedule will require 4 tests at least 30 days 
apart over the course of the permit term.  This is consistent with the 2004 permitting approach. The
results of those tests will be evaluated for reasonable potential at the conclusion of the permit term, or 
sooner if toxicity is noted, and appropriate effluent limitations established.
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TMP Data Review – Dominion Virginia Power, Chesterfield Power Station
Page 12 of 12

Facility  = Dominion Chesterfield Power Station (Outfall 004)
Chemical  = Chronic WET
Chronic averaging period =  4 
WLAa    = 103.1961 TUc
WLAc    = 34.39869 TUc
Q.L.      = 1
# samples/mo. = 1 
# samples/wk. = 1 

Summary of Statistics:

# observations = 8
Expected Value =  5.33125
Variance       =  10.2320
C.V.           = 0.6
97th percentile daily values  =  12.9731
97th percentile 4 day average =  8.87008
97th percentile 30 day average=  6.42977
# < Q.L.       =  0 
Model used     = BPJ Assumptions, type 2 data

No Limit is required for this material

The data are (TUc):

25
3.13
3.13
1
3.13
1
3.13
3.13

The chronic toxicity data for reproduction are entered above in chronic toxicity 
units (TUc), which are calculated by dividing 100 by the NOEC.  Example: For a 
NOEC of 100%, TUc equals 100 /100% = 1.

Based on the last 5 years of testing, no limit is required.  However, there is a 
chronic toxicity limitation in the current permit (Max TUc = 50) that will be 
carried forward in this reissuance.
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NPDES PERMIT RATING WORK SHEET
Regular Addition
Discretionary Addition

NPDES NO. VA0004146 Score change, but no status change
Deletion

Facility Name: Dominion Chesterfield Power Station_____________________________________________________________

City: __Chesterfield County____________________________________________________________________

Receiving Water: James River/Farrar Gut ___________________________________________________________

Reach Number: __ ___________________________________

Is this facility a steam electric power plant (SIC=4911) with one or more of 
the following characteristics?
1. Power output 500 MW or greater (not using a cooling pond/lake)
2. A nuclear power plant
3. Cooling water discharge greater than 25% of the receiving stream's 
7Q10 flow rate

YES; score is 600 (stop here) NO (continue)

Is this permit for a municipal separate storm sewer serving a 
population greater than 100,000?

YES; score is 700 (stop here)
NO (continue)

FACTOR 1: Toxic Pollutant Potential 
PCS SIC Code: Primary SIC Code: Other SIC Codes: _____
Industrial Subcategory Code: (Code 000 if no subcategory)

Determine the Toxicity potential from Appendix A.  Be sure to use the TOTAL toxicity potential column and check one)

Toxicity Group            Code     Points                         Toxicity Group      Code        Points Toxicity Group          Code      Points 

No process 
waste streams 0 0 3. 3 15 7. 7 35

1. 1 5 4. 4 20 8. 8 40

2. 2 10 5. 5 25 9. 9 45

6. 6 30 10. 10 50

Code Number Checked: _____

Total Points Factor 1: _____

FACTOR 2: Flow/Stream Flow Volume (Complete either Section A or Section B; check only one)

Section A ? Wastewater Flow Only Considered Section B ? Wastewater and Stream Flow Considered

Wastewater Type Code Points Wastewater Type Percent of instream Wastewater Concentration
(See Instructions) (See Instructions) at Receiving Stream Low Flow
Type I:   Flow < 5 MGD 11 0

Flow 5 to 10 MGD 12 10 Code Points
Flow > 10 to 50 MGD 13 20
Flow > 50 MGD 14 30 Type I/III: < 10 % 41 0

Type II:  Flow < 1 MGD 21 10 10 % to < 50 % 42 10
Flow 1 to 5 MGD 22 20
Flow > 5 to 10 MGD 23 30 > 50 % 43 20
Flow > 10 MGD 24 50

Type III: Flow < 1 MGD 31 0 Type II: < 10 % 51 0
Flow 1 to 5 MGD 32 10
Flow > 5 to 10 MGD 33 20 10 % to <50 % 52 20
Flow > 10  MGD 34 30

> 50 % 53 30

Code Checked from Section A or B: _____
Total Points Factor 2: _____



NPDES No.:  VA0004146

FACTOR 3:  Conventional Pollutants
(only when limited by the permit)

A. Oxygen Demanding Pollutant: (check one) BOD COD Other: __ ____ _________________________

Code Points
Permit Limits: (check one) < 100 lbs/day 1 0

100 to 1000 lbs/day 2 5
> 1000 to 3000 lbs/day 3 15
> 3000 lbs/day 4 20

Code Checked: _ __

Points Scored: _ ____
B. Total Suspended Solids (TSS)

Code Points
Permit Limits: (check one) < 100 lbs/day 1 0

100 to 1000 lbs/day 2 5
> 1000 to 5000 lbs/day 3 15
> 5000 lbs/day 4 20

Code Checked: _____

Points Scored: _____
C. Nitrogen Pollutant: (check one) Ammonia Other: ____ __________________________

Nitrogen Equivalent Code Points
Permit Limits: (check one) < 300 lbs/day 1 0

300 to 1000 lbs/day 2 5
> 1000 to 3000 lbs/day 3 15
> 3000 lbs/day 4 20

Code Checked: _____

Points Scored: _ ____

Total Points Factor 3: _ ____

FACTOR 4:  Public Health Impact

Is there a public drinking water supply located within 50 miles downstream of the effluent discharge (this includes any body of water to which 
the receiving water is a tributary)?  A public drinking water supply may include infiltration galleries, or other methods of conveyance that 
ultimately get water from the above referenced supply.

YES (If yes, check toxicity potential number below) 

NO (If no, go to Factor 5)

Determine the human health toxicity potential from Appendix A.  Use the same SIC code and subcategory reference as in Factor 1.  (Be sure to 
use the human health toxicity group column ? check one below)

Toxicity Group Code Points Toxicity Group           Code Points Toxicity Group Code Points

No process 
waste streams 0 0 3. 3 0 7. 7 15

1. 1 0 4. 4 0 8. 8 20

2. 2 0 5. 5 5 9. 9 25

6. 6 10 10. 10 30

Code Number Checked: _____

Total Points Factor 4:_____



NPDES No.:  VA0004146

FACTOR 5:  Water Quality Factors

A. Is (or will) one or more of the effluent discharge limits based on water quality factors of the receiving stream (rather than technology-based
federal effluent guidelines, or technology-based state effluent guidelines), or has a wasteload allocation been assigned to the discharge:

Code Points
Yes 1 10

No 2 0

B. Is the receiving water in compliance with applicable water quality standards for pollutants that are water quality limited in the permit?

Code Points
Yes 1 0

No 2 5

C. Does the effluent discharged from this facility exhibit the reasonable potential to violate water quality standards due to wh ole effluent 
toxicity?

Code Points
Yes 1 10

No 2 0

Code Number Checked: A B C __

Points Factor 5: A + B + C = TOTAL

FACTOR 6:  Proximity to Near Coastal Waters

A. Base Score: Enter flow code here (from Factor 2): Enter the multiplication factor that corresponds to the flow code: ___

Check appropriate facility HPRI Code (from PCS):

HPRI#          Code         HPRI Score Flow Code Multiplication Factor

1               1               20 11, 31, or 41 0.00
2               2               0 12, 32, or 42 0.05
3               3              30 13, 33, or 43 0.10
4               4               0 14 or 34 0.15
5               5              20 21 or 51 0.10

22 or 52 0.30
23 or 53 0.60

HPRI code checked: 24 1.00

Base Score: (HPRI Score) X (Multiplication Factor) = (TOTAL POINTS)

B.   Additional Points NEP Program
For a facility that has an HPRI code of 3, 
does the facility discharge to one of the 
estuaries enrolled in the National Estuary 
Protection (NEP) program (see 
instructions) or the Chesapeake Bay?

Code       Points 
Yes 1            10
No          2             0

C. Additional Points Great Lakes Area of Concern
For a facility that has an HPRI code of 5, does the 
facility discharge any of the pollutants of concern into 
one of the Great Lakes' 31 areas of concern (see 
Instructions)

Code       Points 
Yes        1            10
No          2             0

Code Number Checked: A B C __

Points Factor 6:   A +  B +  C = TOTAL



NPDES No.:  VA0004146

SCORE SUMMARY

Factor                 Description Total Points

1                Toxic Pollutant Potential _ ___

2                Flows/Streamflow Volume _ ___
3                Conventional Pollutants _ ___

4                Public Health Impacts _ ___

5                Water Quality Factors _ ___
6                Proximity to Near Coastal Waters ____

TOTAL (Factors 1 through 6) ____

S1. Is the total score equal to or greater than 80? Yes (Facility is a major) No

S2. If the answer to the above questions is no, would you like this facility to be discretionary major?

No

Yes (Add 500 points to the above score and provide reason below:

Reason:

NEW SCORE: _____

OLD SCORE: _

Emilee C, Adamson
Permit Reviewer's Name

(804) 527-5072
Phone Number

__8.24.12___________
Date
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MEMORANDUM

DEPARTMENT OF ENVIRONMENTAL QUALITY
Piedmont Regional Office

4949-A Cox Road Glen Allen, VA  23060 804/527-5020

SUBJECT: Dominion Virginia Power – Chesterfield Power Station
Site Visit Report

DATE: December 21, 2009

Ray Jenkins, Tamira Cohen and I performed an announced site visit on December 16, 2009 at 
Dominion’s Chesterfield Power Station.  The Dominion representatives present were Dawn 
Garber, Ken Roller, Rick Woolard, Amelia Boschen, and Carissa Agnese.

We planned the site visit to incorporate both the VPDES IP and the Industrial Storm Water GP.
This memo will focus on the IP aspects of the facility as the ISWGP is handled separately by 
Tamira Cohen.

The Chesterfield Power Station generates electricity using steam produced by the combustion of 
coal, natural gas and fuel oil.  The Station has a generating capacity of 1750 megawatts
(maximum dependable capacity of 1631 megawatts in the summer and 1731 megawatts in the 
winter).

Outfalls 001, 002 and 003 are all non-contact cooling water discharges of 211 MGD, 89 MGD and 
757 MGD (maximums), respectively.  Outfalls 001 and 002 discharge to the main stem of the 
James River.  Outfall 003 discharges to the head of Farrar Gut.  Outfall 001 discharges cooling 
water from Units 7 and 8, which are combined cycle gas turbines.  Outfall 002 discharges cooling 
water from Unit 3, and Outfall 003 discharges cooling water from Units 4, 5, and 6. Units 3 
through 6 are pulverized coal boilers, and represent the majority of electricity generation.

Outfall 004 is the discharge from the old ash pond to the head of Farrar Gut. Process wastewater 
throughout the station (including WTP effluent, FGD WWTP effluent, boiler blowdown, etc) is
routed through the master sump and ultimately discharges to the old ash pond. Wet fly ash is 
sluiced directly to the old ash pond and pretreated wastewater from the metals pond is
discharged directly to the old ash pond. Several of the influent waste streams are pretreated
individually.  The master sump initially discharges to the master sump pond, which provides for 
settling and O&G removal through a series of booms.  The master sump pond discharges to the 
old ash pond.

Outfall 005 is the discharge from the new ash pond or Upper (East) Ash Pond to Farrar Gut at a 
point approximately 0.4 mile upstream from Farrar Gut’s confluence with the James River. The
new ash pond is currently used to dispose of dewatered ash from the old ash pond.  The use of 
the new pond is addressed in the “Revised Closure Plan, Upper (East) Ash Pond, Chesterfield 
Power Station, Chesterfield County, Virginia” dated September 2003 and approved by the staff of 
the DEQ by letter dated September 12, 2003.  The discharge at Outfall 005 consists of runoff 
from the disposed ash after treatment in a large sedimentation pond that was constructed at the 
eastern end of the pond.  This pond typically discharges only 2 -3 months out of the year for less 
than 4 consecutive days.



The site visit involved a general overview of the industrial process and a more in depth review of 
the installed air and water pollution control technology. The industrial activity as described above 
is primarily related to coal fired power generation.  Coal is transported in on rail and stored in 
delineated piles according to sulfur content.  Storm water drainage from the coal pile is directed to 
the old ash pond, and subsequently discharged through Outfall 004.  Number 2 fuel oil for the 
combined cycle turbines is delivered by barge and stored in an 11 million gallon above ground
storage tank with secondary containment.  Above ground petroleum storage tanks are managed 
by the LUST/AST program.

Burning coal generates air pollutants (primarily NOx and SO2) and ash (bottom ash and fly ash), 
both of which are managed in an effort to protect the environment.  Bottom ash is collected from 
the bottom of the boilers and either reused in aggregates or land-filled.  Fly ash is entrained in the 
flue gas and collected primarily through vacuum bags, which capture the vast majority of fly ash.
Additional fly ash is inadvertently captured during the SCR process. After collection, wet ash is 
sluiced to the old ash pond, where sedimentation occurs. The wet ash is actively dredged from
the inlet channel to the old ash pond, allowed to dewater, and then trucked to the new ash pond 
for disposal.

NOx and SO2 are addressed by installed treatment systems: selective catalytic reduction (SCR) 
and Flue Gas Desulfurization (FGD).  The SCR is a means of converting nitrogen oxides (NOx)
with the aid of a catalyst and reductant (aqueous ammonia) into diatomic nitrogen and water. 
Aqueous ammonia is injected into flue gas, before the gas passes through the catalyst chamber 
where 70-95% of the NOx is converted. An unintended byproduct of this process is additional fly 
ash capture from the flue gas. The ash from the SCR is directed to the old ash pond.

The FGD system (currently operating for Unit 6) removes sulfur dioxide by injecting lime slurry 
into flue gas.  Calcium carbonate reacts with sulfur dioxide to form calcium sulfite (gypsum) and 
carbon dioxide.  Lime is delivered to the site via barge, transported by conveyer and stored under 
cover. Limestone is pulverized in a ball mill and blended with treated effluent from Proctor’s
Creek WWTP to create a lime slurry. The slurry is then injected into the absorber with a constant 
recycle that generates a continuous slurry shower. Efficiency of Sulfur dioxide removal is 
compromised as the density of the slurry increases.  So, at a prescribed density range, the slurry 
is wasted to hydroclones that dewater the slurry to 50% water content.  Further dewatering is 
achieved with the vacuum filter drying belt, which reduces the water content to below 10%.  The 
resultant solid is gypsum that can be sold for beneficial use. Gypsum is stored under cover and 
transported to the customer (currently USG) by barge. The wastewater that is drawn off at each 
stage is captured and recycled back as make-up water for the lime slurry.  Gypsum quality is 
affected by chloride concentration; therefore, at high chloride concentrations the wastewater goes 
through a secondary hydroclone to purge chloride saturated water and still recycle the cleaner 
water back as make-up. FGD units are expected to achieve approximately 97% reduction in 
sulfur dioxide emissions, and they generate nearly twice as much gypsum as the lime that feeds
the process. Chesterfield’s FGD treatment system is a state of the art and highly automated
process.  The process is closely monitored via computer integrated remote sensing and manual 
sampling to keep it in operation.  Chesterfield will not bypass the FGD system.  Consequently, 
FGD operation is critical to keeping the power generating units online, and the system is
managed accordingly.

The FGD waste stream is purged to the FGD wastewater treatment plant where the wastewater is 
pretreated before being discharged to the master sump, which discharges to the master sump 
pond, then to the old ash pond and ultimately Outfall 004.  The wastewater treatment is a batched 
process based on FGD operation.  The wastewater plant is currently operating at approximately 
12 hour intervals.  The treatment plant consists of wastewater equalization, pH elevation, gypsum 
desaturation, heavy metal precipitation, coagulation, flocculation, clarification, ph adjustment, and 
sludge dewatering. Dewatered sludge is land-filled or beneficially used in aggregates. The
wastewater treatment is achieved through chemical addition.  All chemicals are accounted for on 



the VPDES Reissuance application and appeared to be stored under cover and with secondary 
containment where necessary.

Boiler water must be exceptionally clean to protect the turbines and maintain efficiency;
consequently, county water is treated onsite through filtration, reverse osmosis, and
demineralization. Wastewater from the water treatment plant is directed to the old ash pond. The
purified water is then used in the boilers to generate the steam that turns the turbines.
Thereafter, the steam is run through condensers that use non contact cooling water, where the
steam condenses and is recycled back through the boiler. The cooling water used in the
condenser is drawn from the James River through 6 intakes. Each cooling water intake is
equipped with a bar screen to remove debris and a travelling screen to remove smaller material 
(including entrained fish).  The travelling screen is continually backwashed with untreated river 
water.  These backwashes are discharged directly to the river (Outfalls 006 through 011 in the 
2004 permit). Sodium hypochlorite is injected as a biocide in the cooling water before it enters 
the condenser.  An intensive re-plumbing project was undertaken during the 2004 permit cycle in 
order to relocate the chlorine injection points downstream of where screen backwash water is 
pulled off of the cooling water headers. During the site visit, we observed several of the relocated 
injection points. In recent months, the facility has been adding sawdust to the intake for Unit 5 in
order to plug minor leaks in the condenser tubing for that Unit.  Bob Booterbaugh met us at the 
sawdust addition location to explain the process and answer any questions.  The sawdust method 
is a standard procedure used to address minor pinhole leaks.  Staff is planning condenser 
maintenance and re-tubing in 2011.

On the day of our visit, the Power Station was operating at full capacity with all six boilers on line.
The site is under an ongoing construction project to build a second FGD system to service Units
3, 4, and 5.  The projected completion date is in 2011.  Construction aside, the station appeared 
to be operating as normal. Standard housekeeping was well-attended, especially given the active 
construction. The visit included the following: a brief walk through the power station and master 
sump area, barge area, water intakes (screen backwashes), reuse intake (screen backwash), 
sawdust addition procedure, SCR process, FGD process, FGD wastewater treatment system, 
metals treatment pond, upper and lower ash ponds, ground water monitoring well locations, 
recovery wells and toe drains for the new ash pond, process water outfalls (001-005) and SW 
outfalls (001-008, 009-017). No obvious stream impacts were observed at any of the outfalls.
Ash pond management seemed to be progressing in accordance with the closure plan for the 
new pond.  The facility appears to be in compliance with its VPDES individual permit and the staff 
has no recommendations at this time.

/ecc




